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“Well begun’’ 

**Well begun is half done” 
runs the old tradition. 

At Midcyl, where castings 
par excellence are made 

by the most modern methods, 
inherent craftsmanship is 

still the basis of 

successful production. 


The Midland Motor Cylinder Co. Ltd., Smethwick, Staffs. 








ARMSTRONG SIDDELEY 
BE ASTON-MARTIN - AUSTIN 
chains AUSTIN-HEALEY - BRISTOL 
CITROEN * CONNAUGHT 

COOPER : DAIMLER - DELLOW 
stand the test FORD - FRAZER-NASH - H.R.G. 
HILLMAN - HUMBER - JAGUAR 

- JENSEN - LAGONDA -: LOTUS 
of time M.G. - METROPOLITAN - MORRIS 
MORGAN - RILEY - ROVER 

SINGER - STANDARD - SUNBEAM 


y TRIUMPH - TURNER - WOLSELEY 
VAUXHALL 











—the FIRST name in precision chain 


RENOLD CHAINS LIMITED -: MANCHESTER 





Automobile Engineer, August 1957 








Automobile Engineer, August 1957 


SINGLE OR 


DOUBLE 
HELIGAL 


GEARS 
OF PRECISION 
AND 
PERFORMANCE. 


For every type and size 


of automobile transmission 


in either small or 
large quantities 
specify 


“GEARS BY DAVID BROWN” 
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increased 
production 


Increased production with lower labour 
costs can be achieved by changing over 
from the conventional Machine Screw 
to the self tapping, self locating type 
known among production minded 
production men simply as—the 
TAPPING SCREW. 

By forming its own thread as it is 
driven home the Tapping Screw does 
away with a nut, or eliminates a separate 
and expensive tapping operation. The 
self locating point is a tremendous help 
to operators in assembly, and more 
important still, lines up those difficult 
out-of-line holes. 

The Tapping Screw will always make a 
stronger, faster, easier, cheaper and 
better looking job. And, if you want 
the best of both worlds, you can have 
all these advantages plus the Phillips 
Recessed Head. 








LINREAD LTD - COX ST ;: BIRMINGHAM 3 


SLOTTED AND PHILLIPS RECESSED HEAD MACHINE SCREWS AND TAPPING SCREWS «+ HIGH TENSILE HEXAGON HEAD BOLTS AND SETSCREWS 
AIRCRAFT BOLTS, SCREWS AND RIVETS * SEMS + RIVNUTS + CUSTOM DESIGNED COLD FORGED FASTENERS «+ ALEX SCREWPLUGS. 


Beardmore 
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This diesel engine fuel filter employs the Purolator ‘Micronic’ filter, with a plastic- 
impregnated paper of controlled texture and very large area. It is designed to give 
final protection immediately prior to the injection pump. 


The filter head is an aluminium-alloy casting, with a double mounting bracket 
suitable for right or left-hand mounting. The drawn-steel body has ample capacity 
for water and sediment, and a suitable drain plug. No relief valve is fitted. 


When more than one stage of filtration is desirable, the Purolator two-stage filter 


is recommended, having two elements connected together in series. A range of six, 


covering flow rates from 6 to 60 g.p.h., is available in single and twin bowl types. 
Purolator ‘Micronic’ filters are made for lubricating oil, fuel and air. 


AUTOMOTIVE PRODUCTS COMPANY LTD., LEAMINGTON SPA, WARWICKSHIRE 


ORIGINATORS OF PAPER FILTER ELEMENTS: 


Regd. Trade Marks 
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BORG & BECK 
CLUTCH 


IN THE 


TROVERDRIVE 


AUTOMATIC TRANSMISSION 


The Rover Automatic Transmission, basically simple, 
has a number of features which make it very pleasant 
to drive. 

The torque converter provides a fluid coupling and an 
automatic torque multiplication, for accelerating from 
rest, and capable of climbing all but the very steepest 
of hills. Above 33 m.p.h. the drive is direct, or an 
automatic overdrive can be brought into operation, 
according to the position of the accelerator pedal and 
the centrifugal governor switch. 

A two-speed synchromesh gearbox, normally direct 
drive, has an emergency low ratio for starting on very 
steep hills or making prolonged climbs at a low speed, 
as well as giving engine braking on steep descents. The 
box also provides a reverse and a neutral position. 

In order that Normal, Reverse or Emergency Low 
Gear may be engaged from neutral, and for use 
on the rare occasions when gear changes are required, 
a Borg & Beck clutch is fitted between the torque 
converter and the gearbox. To relieve the gearbox of 
the residual drag from the torque converter, the driver 
presses a switch button on the gear lever knob, and 
a Borg & Beck solenoid valve and vacuum servo 
disengage the clutch. 


The clutch employed is not provided with the usual 


spring centre, since the torque converter effects the 
necessary damping. 


BORG & BECK COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


Registered Trade Mark: Borg & Beck 
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Operated by the 


BORG & BECK 


CLUTCH. SERVO ANE 
SOLENOID: VALVE 


These units are similar to those employed in the 
well-known Selective Automatic MANUMATIC’ 
Transmission System, which is a product of 


the associated Company: 


AUTOMOTIVE PRODUCTS 
COMPANY LTD. 


*Regd. Trade Mark 
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It’s PNEU ! It’s the PNEU pneumatic lightning tightener . . . 
Desoutter’s amazing PNEU Multiple Nut Runner — 

the P.M.N.R. It screws up not one nut... not two nuts... not 
three nuts... but several nuts. All together. Fast. 

Just like that. And what’s more — this latest model gives nuts 
a startling new tightness they’ve never felt before ! 


yes WHAT! even on perfect tightness . 2 
Be 


Here’s how. First —a fast run at a low torque. Then—an automatic 
change to slow speed to tighten the nuts to torques of 

up to 135 Ib. ft. It’s true friends .. . once Desoutter’s 

P.M.N.R. gets going, all work vanishes. No effort. 

No brain strain ... and it’s incredibly kind to the hands. 


Prove it for yourself today. 

Lug that job off the assembly line 
and over to the window. 

There in that critical, searching light 
you’ll see the kind of hair-splitting 
tightness that tires the eyes. 
Desoutter turns tightest of all ! 


DESOUTTER 


We thought we’d better ask the M.D. 
what he thought of our new-style 
advertising. “I don’t quite understand,” 
he smugged. “It sounds as if we’re 
trying to se// Desoutter tools.” 

As if he never did ! 


With acknowledgments to the makers of 
Omo, Daz, Surf, Persil, Tide, Dreft, Fab, Cheer 
and all others of that inimitable school. 


squashes tighter 


DESOUTTER BROS. LIMITED, THE HYDE, HENDON, N.W.9Q. TEL: COLINDALE 6346 (5 LINES) GRAMS: DESPNUCO, HYDE, LONDON 
CRC 284 
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At the entrance to the 41-seater Duple 
‘ Elizabethan ’, the bright appearance of the 
‘ MGs ’ chequer plate steps gives the passenger 
a good impression. ‘ MGs ’ is also favoured by 
coach operators because this tough hard- 
wearing alloy takes all the rough treatment that 
comes its way—kicks, scraping, the grinding of 
mud and gravel underfoot, and exposure to 
water. Then, with a quick wash down, it comes 
up shining and clean again. ‘MGs’ never 
rusts, never needs painting and is only one-third 
the weight of steel. Better appearance, harder 
wear, less maintenance, lighter weight—are all 
good reasons for choosing ‘MGs’ for stairs, 
decking, wheel arch covers and other hard- 
wearing coach parts. 


Our alloys, which include the famous ‘Duralumin’ 
series, are used for many purposes in road trans- 
port. If you would like advice on how aluminium 
alloys can help you, please let us know. Our 
Technical Sales Section 1s always ready to help. 


The illustration at left shows ‘MGs’ chequer plate used at a 
coach entrance. 

Below. Wheel arches that will never rust! ‘MGs’ is 
ideal far jobs like this ! 


JAMES BOOTH & COMPANY LIMITED - ARGYLE ST. WORKS - BIRMINGHAM - 7 


Extrusions, large forgings, plate, sheet, strip, tubes and wire in brass and copper, as well as light alloys 
TGA.JBTIOA 
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This NEW 
write Model E.00 ee eee 


prints, develops and 


@ delivers the standard 
rings me e = e ‘A T- 0-N e®eee*# 10" x 15" drawing office 
sheet at up to 1,200 


copies per hour. 


to the Drawing Office 


A single operator can handle the machine 
which automatically cuts, counts, develops, 
prints and stacks as many copies as required 
with the master copy remaining in the same 
condition as when it went into the machine. 
It requires no darkroom ; there are no 
unpleasant fumes and it takes up relatively 
little space. 

Used continuously it will pay for itself by the 
economy in material cost alone, due to its 
ability to work from roll materia] rather than 
cut sheets. 

The unique Azoflex range of diazo materials, 
developed by Ilford, enables the Model E.50 
to be used for the reproduction of opaque and 
double-sided originals, in addition to standard 
drawing office translucent masters. The 
Model E.50 is only one of the range of Azoflex 
machines designed to assist and provide 
economies in modern drawing office repro- 
duction practice. For details of the full range 
of Azoflex machines and materials write or 
telephone : 

Ilford Limited, 

Azoflex Sales Department, AZ12C, 
104 High Holborn, London, W.C.1. 
Telephone: HOLborn 3401. 


See it on Stand No. 4 BB, Empire Hall, 
1st Floor, at the Engineering, Marine, 
Welding and Nuclear Energy Exhibition, 
Olympia, Aug. 29th — Sept. 12th. 





ILFORD Azoflex 








PHOTO-PRINTING MACHINES AND MATERIALS 
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The logical advance in MAC! 
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; Mii iped OLD WAY 
Vigs Da LLL This fluid seal involved 
2 teh ze threading of 
=~ ‘i mi the tube, which was 


7 sealed with an expen- 





sive cap-nut. The 
assembly was laborious 
and spanners were 
needed. 















































iil Yt. THE SALTER WAY 


The tube is recessed 
\ and then simply 

grooved with the 
CIRCLIP SALTER Grooving Tool. 
FITTED IN A Circlip is snapped 
into position and 
GROOVE secures the fluid retain- 
ing plate with posicive, 
vibration-free locking. 
When necessary the 


WM ce ety gage 




















save material-reduce assembly time 








When it’s a question of assembling components machining operations. A large standard range is 
in any engineering field, Salter Retainers are the at your immediate disposal, and we should 
answer. They replace nuts and bolts, screws, welcome the opportunity to assist in developing 
cotter pins, and eliminate expensive threading and special retainers to solve your problems. 





NEATER ~ MORE POSITIVE ~— PERMANENT RETAINING 


Send for the Salter Retainer 
catalogue — no designer is aie 
complete without it. i ties ee 
i TRUARC 
) circtips €) Fasteners Retainers 


Geo. Salter & Co. Ltd., West Bromwich - Spring Specialists since 1760 
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The new Laycock-Spicer Dual Drive Clutch has been developed for Tractor use. 
It assures farmers of increased safety and efficiency. They can operate such 
machines as the baler, mower or harvester continuously, 

regardless of tractor starts and stops. 


Since the left foot of the operator gives complete control over both tractor 
motion and power-take-off, both hands are entirely free for steering, 
gear changes, and other requirements, 


Ask Laycock for the fullest details of this 
new advance in power transmission. 








AUTOMATIC GEARBOX CASE (COURTESY OF R 


COMPOSITE STEEL & CAST IRON BRAKE DRUM 
(COURTESY OF VAUXHAL 


LLS-ROYCE LTD) 


The Control and Technique 
developed for the production of 
High Duty Iron Castings 
by the Darcast Foundries 
is ready to meet developments 


of the Motor Industry. 


BRAKE DISC (COURTESY OF DUNLOP RIM & WHEEL CO LTD) 


DARTMOUTH AUTO CASTINGS LIMITED 


TINGS FOR THE MOTOR INDUSTRY 


SPECIALISTS IN HIGH DUTY IRODP 
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SOLID ROLLER BEARINGS 


Often used without inner races, 

the rollers tracking directly on to 
shaft. Ideal for heavy loads. 
Available with solid or split outer 
races. Completely interchangeable 
with thetr American equivalents. 


POLLARD 
BEARINGS 


MAX-LOAD BEARINGS 


High capacity roller bearings in 

a wide range, some with 

detachable inner or outer races. 

For radial loads only. With single 
or double rollers. Completely 
interchangeable with their 
American equivalents. 


for pertect service 


For long life and trouble-free service always use 

Pollard bearings. Pollard make the largest range of solid 
and flexible roller assemblies outside the U.S.A. 

They will gladly co-operate in the application 

of Pollard bearings to special machinery, and their 
Prototype Department is always at your service. 


FLEXIBLE ROLLER BEARINGS 


Can be used without inner race— 
the flexible rollers track 

directly on to shaft. Used when 
loading is subject to extra shock 
loads in axle boxes, truck wheels, 
gear boxes, etc. 


POLLARD 


MAKE LIGHT OF HEAVY WORK 
BEARINGS 


These quick-reference catalogues are available on request 
RFX SOLID AND FLEXIBLE ROLLER BEARINGS © ML MAX-LOAD BEARINGS * CW AUTOMOBILE BEARINGS 
SL SELF-LUBE BEARINGS ° TG TRANSMISSION EQUIPMENT 


POLLARD BEARINGS LIMITED 

Ferrybridge, Knottingley, Yorkshire Telephone: Knottingley 2323 (5 lines) 
LONDON OFFICE : 44, Hertford Street, W.1 Telephone: LEGation 3888. 
Canadian Pollard Bearings Ltd., P.O. Box 424, Oakville, Ontario. 

Canadian Pollard Bearings Ltd., 1103/5, Beaver Hall Hill, Montreal 
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all lined up and 


moulded brake 


fitted as standard equipment by 
A.C.V. LIMITED * ALBION MOTORS LTD 
THE AUSTIN MOTOR CO. LTD 


BRISTOL COMMERCIAL VEHICLES LTD 


fefel Tnaltloane), een ool) aa 


THE GA? 2 AGB BS tos co a PANT LIMITED 


and at MANCHESTER: National Buildings, St. Mary's Parsonage, Manchester 3, Tel : Deansgate 6016-7-8 ; GLASGOW: 217 Bothwell Street, Glasgow, C2, Tel : Central 2175 
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linings 


COMMER CARS LTD - FODENS LTD 
LEYLAND MOTORS LTD * LONDON TRANSPORT 
SCAMMELL LORRIES LTD 


TRANSPORT VEHICLES (DAIMLER) LTD 








ree FSR CTS ae 2 Lone on F.3 
Telephone : GROsvenor 6022 


BIRMINGHAM : 11 Waterloo Screet, Birmingham 2. Tel: Midland 6565-6-7 
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smethwick Drop Forgings 


FITTED FOR GOOD! 


SMETHWICK DROP FORGINGS LTD. + SMETHWICK AND KIDDERMINSTER ° 
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DESIGNED TO ELIMINATE VIBRATION 





Anti-Vibration 


for engine,gearbox and bodywork 


SILENTBLOC LTD. MANOR ROYAL, CRAWLEY, SUSSEX. Tel CRAWLEY 2100 
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T’ TYPE 
.- DIRECTION INDICATORS 
\ Designed specifically 


for transport vehicles 


These indicators are of most robust construction, having been 





designed and built to give long and trouble-free service on 
public transport and commercial vehicles. The unique flexing 
arm prevents accidental damage, whilst a spring lock permits 
the arm to be raised for maintenance or bulb replacement. 
Each unit is designed for flush fitting and is weather- 
proofed. The arm is illuminated by twin bulbs, wired in 
parallel, and spring-mounted to ensure long life. There 

are no flexible leads between mechanism and indicator 
arm, thus eliminating a common cause of failure. A 
special indicator switch, type 204, has been developed 

for use with these indicators. This is self-cancelling, 

with incorporated indicator light, and the delay 


Self-cancelling switch, 
with warning light may be preset between 5 and 20 seconds. An over- 








riding control permits immediate cancellation. 





The World’s Leading Manufacturers of 


FUEL INJECTION & ELECTRICAL EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3. ee 
49 
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Fully automatic 


: + is F+ Copying 
Lathes 


Automatic programme: 
Loading and unloading 
Spindle actuation 
Multi-cut cycle 
Automatic diameter control 


Setting up and changeover remains quick andeasy. 
The programme may be cut into at any time. 
No rejects. 


Two or more machines may be coupled together 
to form a fully automatic group. 


One man can attend to several machines or 
groups of machines. 


Every motion may be preselected individually, 
thus also permitting operation of the machine by 





Total time 


per workpiece se 











Sole Agents in the U.K See this latest development on 
obi 6 


VAUGHAN [iiigemsesttaem 


ASSOCIATES LIMITED MACHINE TOOL EXHIBITION, HANOVER 


SEPTEMBER 15 to 24, 1957. 
4 QUEEN STREET, CURZON STREET, 


LONDON, W.I. Telephone: GROsvenor 8362-5 GC - —— 
eorge Fischer Limited 
Midland Office & Demonstration Room 9g 


WILFORD CRESCENT, NOTTINGHAM Schaffhausen, Switzerland 


Telephone \. NOTTINGHAM 88008 Telephone: (053) 56031 /5 7031 Telegrams: Geofischer 


21 
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An installation of six **BROQOMWADE” type TS Compressors, one with guard 
removed to show drive, at the Borg-Warner works, Letchworth. 





... AT BORG-WARNER 
WORKS 


Borg-Warner Limited use six “BROOMWADE” Air Compressors to aid the 
manufacture and testing of their Automatic Overdrive and Automatic Transmission 
systems. 
For maximum efficiency and economy there’s nothing to beat 
* BROOMWADE.” At home and abroad many of the largest manufacturing com- ait ¢ 


panies and public authorities have testified to that fact. “A NUCLEAR 
: . , ENERGY 
“BROOMWADE” Compressors have worked for over forty years with a EXHIBITION 


minimum of overhaul. OLYMPIA LONDON 


” : ; ; 29 AUG -12SEPT 1957 
* BROOMWADE” Pneumatic Tools are in use on some of the world’s 


largest projects. It certainly PAYS to use “‘ BROOMWADE.” VISIT STAND 11 
ROW Jj, Ground Floor 


GRAND HALL 


“BROOMWADE” 


AIR COMPRESSORS & PNEUMATIC TOOLS 


Broom & Wade Ltd., P.O. Box No. 7, High Wycombe, England 


Telephone : High Wycombe 1630 (10 lines) Telegrams : ‘*Broom,” High Wycombe, Telex. 
482 SAS 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 











EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 








Tapered roller bearings (with detachable 






cones on the larger sizes). 











Double bearing support to rocker shaft. 


End-location adjustable. 
THE ‘MARLES’ 


DOUBLE-ROLLER 
GEAR, made in a 
range of sizes : 
covering every type Trunnion of spigot mounting alternative 


of chassis. on heavy types. 


Larger angular movement. 
Very compact box. 
For fore-and-aft or transverse layout. 


ota 





$ g%.G BETTER ROADS 
~ ye FOR \\ \ | 
2) }. BETTER LIVING 


ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 
Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines). Telegrams: ADAMANT, PHONE, LUTON 
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Electronic control 
does it quicker 


Automatic control cuts out innumerable hold- 
ups in production and adds valuable time to 
every working day. It can be applied in a great 
many different ways, from a simple timer that 
stops and starts machines, to the complex feed- 
back devices that regulate machines against a 
standard reference while they are in action, as 
in register control on colour-printing presses. 


Whatever your process you would find it well 
worth while to consider automatic control in 
one form or another. It is more exact than is 
humanly possible; rejects are reduced; quality 
is improved; the flow of production is quicker 
and smoother; it uses little current and calls 
for little maintenance. In fact, you get higher 
production at lower cost. This is only one of the 
ways in which electricity is playing a vital part 
in the drive for higher productivity. 


NOOO 


Electricity for Productivity 


Ask your ELECTRICITY BOARD for advice and 
information, or get in touch with E.D.A. They 
can lend you, without charge, films about the 
uses of electricity in industry. E.D.A. are also 
publishing a series of books on Electricity and 
Productivity. Titles now available are: Electric 
MotorsandControls, Electric Resistance Heating, 
Higher Production, Lighting in Industry, 
Materials Handling, and the latest addition to the 
series, Induction and Dielectric Heating. Price 
8/6, or 9/- post free. 


Issued by the British Electrical Development Association, 2 Savoy Hill, London, W.C.2 
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from coins to cars 





IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1I 
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WE insist on accuracy to the finest detail. Very 


high standards are maintained, and every feature 
of each DORMER TOOL is inspected at all stages of manu- 
facture. The fact that more than 130 Inspectors are so em- 


ployed is the measure of the emphasis we place on precision. 


Consistency in manufacture is proved in the performance 


of every tool marked DORMER. 











oaeet eens 








British Oxygen can supply a 
complete range of Argonarc 
hand-welding torches for all 
classes of work. Smallest of these 
is the Pencil torch—specially 
designed for intricate work or where 
access is difficult. A swivel head 
version of this torch enables 

you almost to weld round corners. 
For welding light alloys up to 

16 swg and 1” thick respectively, 
there are the popular MK 11A and 
MK 111 torches; and the MK V 
welding }” aluminium in one pass 
is perfectly suited to heavier work. 
For further details write to: 


KO 


BRiAITiIisEL 
OXY GEN 


BRITISH OXYGEN GASES LTD., 
INDUSTRIAL DIVISION, BRIDGEWATER HOUSE, 
ST. JAMES’S, LONDON, S.W.I. 
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there are Over 1,900 sites 


throughout Great Britain where... 


your drivers can fill up 


with the finest quality Derv... 


this is the sign 


they should look for and... 








this is the Derv Agency Card 


they should carry, then... 


wherever they are, they can pick up 
supplies on credit or for 


cash on agency terms. 








BP, THE BRITISH PETROLEUM COMPANY LIMITED 
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One-third of Britain’s SHE T STEEL 
is made by i Y Yd 
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The mill building at Abbey Works . 
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The 80” continuous strip mill at Abbey Works 


ENQUIRIES TO THE SALES MANAGER; 


Sheet and Plate — 
Abbey Works, Port Talbot, Glamorgan 


Electrical Sheet — 
Orb Works, Newport, Monmouthshire 


A coil of cold reduced strip from the 
3-stand mill at Abbey Works 
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Where’s all this 


assembly space ? 


Le 4 
paar oe 
eres | ie 


Right here in Wellingt: 
staff and equipment read 


assembly from washing 


and the heaviest road 


quantity, Sankey are set 
a very large scale indeed 


improvement, one of San 


acres may well provide 


what is needed. 






































yn! Fifty acres of it together with the specialist 


to deal with anything in the way of 
achines to agricultural implements 


icles. Whether in size or 


up to put two and two together on 


If your production plans need room for 


key’s fifty 


€ xactly 
















































































I If it’s a bie ‘ob call in 
Sankey oF weitineron 


JOSEPH SA 


TELEPHONE: 


NKEY & SONS LIMI 
s00 WELLINGTON, §S 





HADLEY CASTLE WORKS, WELLINGTON, SHROPSHIRE 


OPSHIRE. TELEGRAMS: SANKEY, WELLINGTON, SHROPSHIRE 
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for the HEAVY 
VEHICLE 


HEAVY-DUTY 
CONE BUSHES 


Accommodating pivotal movements such as those 
in suspension linkage and spring pivots, these 
bushes are relatively free torsionally, adding but 
little to the spring stiffness, They are very stiff 
axially and radially and support heavy loads. 


SPHERILASTIK 
BEARINGS 


Permitting universal pivotal movements combined 
with large loads, Spherilastik bearings are being 
used with great success on a number of new 
suspension systems. Rubber is bonded to the 
spherical inner member and to the outer member 
which is in three segments. Force-fitting in the 
housing pre-loads the rubber to increase life and 
load capacity. 


ULTRA-DUTY 
SHACKLE PINS 


These are made in two types, one as 
illustrated and the other a still heavier 
duty type. They are giving amazingly 
long mileages in spring shackles on 
heavy vehicles. 

Whatever your suspension, transmis- 
sion or vibration problems may be, our 
engineers are always at your disposal. 





METALASTIK LTD., LEICESTER 








ER 
PLASTICS FOR THE ENGINE 


One of the many industrial applications of Texolex laminated 
mouldings is in the motor industry where extensive use is made of 

this material for cam gears. Some of the largest motor 

manufacturing organisations have found in Texolex many of 

the qualities of the ideal material, offering silence in operation, lightness 


in weight, high mechanical strength coupled with resistance to wear and corrosion. 





IN THE AUTOMOBILE INDUSTRY 


The Bushing Company Limited, would be pleased to give 
further technical information about Texolex laminated fabric gears 
and their suitability and operation in camshaft, 


jackshaft and oil pump drives. 


HEBBURNOON TYNE rg 


TELEPHONE: HEBBURN 32241 TELEGRAMS: “BUSHING, HEBBURN” 
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Whatever you carry—meat, fish, fruit, vegetables, 

of ice-cream—‘Drikold’ dry ice provides the most efficient form 

of refrigeration for motor transport. Space-saving and labour-saving, 

with no need for skilled maintenance, no moving parts to go wrong, ‘Drikold’ 

makes sure that all foodstuffs arrive fresh and perfectly preserved. Check up on all its good 
points before ordering or building refrigerated vehicles. 


ith 'Drikold’ 
¥eed’s all the fresher with 'Dri 
For full details, please get in touch with 
Imperial Chemical Industries Ltd., London, S.W.1. 
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The position 

of leadership 

entails responsibility, 
ana tl Ferodo 
organisation is 
forever experimenting, 
imp! ng and 
developing so that 
they may rightly 
claim FERODO 
WILL ALWAYS 
BE FIRST. 


Ferodo Limited + Chapel-en-le-Frith 


A Member of the Turner & Newall Organisation Bs * R © D oO 
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Ferodo Limited are the largest 

manufacturers of brake linings in the British 
Commonwealth. They have, over the vears, 

been the first to develop and introduce such 
major improvements in brake lining technique 

as asbestos based materials. die pre ssing, moulded 
materials, and non-wire woven materials, 

The Ferodo Laboratories and Test House, unique 
in scope and application, are constantly 

engaged in testing and developing new materials 
and methods, keeping always a step ahead of 
higher speeds and mechanical developments. 


wT 


Ferodo Linings are fitted as first 
equipment to more makes of vehicles than 
all other Brake Linings combined 

The choice of Ferodo by this majority 

of Automobile Manufacturers emphasises the 
confidence placed in them, after the most 

stringent tests, by the motor industry. 


brake linings clutch facings fanbelts 
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AT YOUR 
SERVICE 





COLD-REDUCED 
HOT-ROLLED 


Black or Galvanized, also 
plates up to jin. inclusive 
SHEARED TO YOUR SIZES 


WOLVERHAMPTON 
Mitre Works, Eagle Street 
Telephone: Wolverhampton 22266 7/8/9 
Telegrams: ‘Spencerian’ 
ROYTON 
Stadium Works, Dogford Road, Royton, 
Nr. Oldham, Lancs. 
Telephone: Oldham Main 4204 and 755] 
BRISTOL 
27 Temple Back 
Telephone: Bristol 28109 


LONDON 
Talbot Road, West Ealing, W.13 a SPENCER & CO. LTD., WOLVERHAMPTON 


Telephone: Ealing 9671 











—u=: MAY WESEND YOU OUR STOCK LIST? 
1 if you would like to have it regularly, 
kindly drop a card to our nearest branch. 


TE LE OT TTT TT 





EXPERTS IN THE PRODUCTION 
OF MAGNESIUM ALLOY 
CASTINGS FOR OVER 

THIRTY YEARS. 


Sand casting in ‘Elektron’ 
Magnesium alloy of 
Heavy Vehicle Engine 
Rear support bracket. 

By courtesy of A.E.C. Ltd 


STERLING METALS LTD coventay @ wuneaton 
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multi-spindle 
automatics 


ATL 


J 
‘om 


Renowned for their accu- 
racy and output. They are 
reliable and efficient and 
permit easy operation and 
maintenance. 


Special attachments are 
available for eccentric 
turning, slotting, spherical 
turning, copying, recess- 
ing, eccentric recessing, 
longitudinal turning, 
thread chasing and other 
operations. 





The Multi-Spindle Bar and 
Work Rotating Chucking 
Machines are made ina range 
of sizes with either four or 
six spindles. The four-spindle 
bar and chucking machines 
have capacities up to 

34” dia. |x $77," long 
and 84” dia. x 6%” long 
respectively. The six-spindle 
bar and chucking machines 
up to 23” dia. x 774%” long 
and 73” dia. x 6%” long 
respectively. 





Tool Rotating Chucking 
Machines with maximum 
turning lengths of 6” and 74” 
are also available. 








ALFRED HERBERT LTD. 


FACTORED DIVISION + RED LANE WORKS 
COVENTRY 








*PHONE 89221. 
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Take us fishing, Dad! 





...we can’t damage 
the car upholstery 


It’s made with 


GEON PVC 


Yesterday when boy met 


dog—seat covers met disaster. There was always a 


threat from old bones, scratches, mud, grease or just 

Everflex PVC leathercloth by Bernard 
- Wardle used as car upholstery material; 
Today—you can specify at the Coventry factory of Carbodies Ltd.’ 


plain high-spirited demolition. 


leathercloth made with Geon PVC. As more and 
; ' ? ? errs LEATHERCLOTH MADE WITH GEON PVC 
more manufacturers are discovering, PVC leather- 
cloth completely satisfies their requirements and arenes 
increases customer satisfaction. Ga mae 
Resists heavy wear 


Please write for descript booklet No. 116 free on request, Is impervious to stains 


BRITISH GEON LIMITED 499 


Sales and Technical Service 


DEVONSHIRE HOUSE PICCADILLY LONDON W1l TELEPHONE MAYFAIR 8867 


Automobile Engineer, August 1957 















































ZiLES 


FOR 


BUSES age 
— 


TRUCKS 


DUMPERS ov’. 


FIRE ENGINES ae 


EARTH MOVERS 


oil 
FORK LIFT TRUCKS ae 
MOBILE CRANES _ 


KTRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone: Horsforth 2821 














Windscreen wiper motor and other accessories — secured by Avlok Anchor Nuts 


Speed atsembly..ash production cots 


WITH salam ts NUTS... 


Avlok Anchor Nuts for securing wings 


nm 


No wonder Avlok Anchor Nuts were chosen 
these famous European car manufacturers for thei: 
latest models! They cut production time, reduce 
handling costs and completely eliminate the need for 
welded cage nuts, threaded inserts, screws and sheet 
tapping. Avlok Anchor Nuts not only bolt com- 
ponents together where only one side of the job is 
accessible—they can be easily detached and replaced 
whenever required. The spring-washer effect of the 
cage ensures that, when tightened, Avlok Anc 
Nuts are perfectly shakeproof. 
In the automobile industry, more and more use 
being made of this revolutionary fastening system 
and we will be pleased to send you full details o1 
request. 
Just look at the advantages: 
Rapidly fixed from one side 
Eliminates lockwashers 
Simply replaced from one side SIMPLE TO 
Absolutely shakeproof 


No welding or riveting INSTALL 


Blind fixing of enormous advantage to designers \ ™ : 
ge g 8 1. Insert 2. Turn to lock 3. Fix component 








ANCHOR NUTS 


AVIATION DEVELOPMENTS LTD., 229-231, High Holborn, London, W.C.1. 


aote 
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wuen SAEED ueans so MUCH 
D-B-M CASTINGS ARE USED... 


No vehicles make more constant use 
of braking power than Public Transport. 
That’s why, when constant reliability is so 
vital, P-B-M Aluminium castings are specified 
by Lockheed for the hydraulic pump on their 
famous power-operated brakes in use on the 
buses of Midland Red Motor Services—one of 


the largest services in the country. 


This core, weighing less than 
two ounces, used in the pro- 
duction of these hydraulic 
pump castings, symbolises the 
intricacy and fineness of this 
high quality production. 


MA GRAVITY DIECASTINGS 





< : 
Macwmen Crsnes é AUEMBLIES . . . 


P-B-M_ have excellent facilities for supplying castings as fully 
machined and assembled components. 





PERRY BARR METAL COMPANY LTD., GREAT BARR, BIRMINGHAM 22A 


TELEPHONE: GREAT BARR 1794-5-6 
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The general purpose press of 
the British Motor Industry 


Hundreds of Hi-Ton Presses are employed for forming, drawing, 
assembling, riveting and punching operations on automobile 
parts. They are made in a range with pressures up to 300 tons. 


The illustration shows one of a group of machine idding hubs 
at the Tractor and Transmissions Branch of Morris Motors Ltd. 


Write to-day for further details. 


Sales & Service for... DRUMMOND-ASQUITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
Also ot LONDON : Phone: Trofalgor 7224 (5 lines) ond GLASGOW : ‘Phone: Central 3411 
HF 178 


‘Phone : Midlond 343! (7 lines) ‘Grams: Moxishope, B 
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SOUND TUBES THESE ’ 


NEWMANS TUBES, subjected to thorough examination at all stages, are 


unsurpassed in quality, price and delivery. As specialists in the 





manufacture of cold drawn seamless and precision electric welded 
steel tubes, we can supply you with the precise shapes and 


sizes you need to speed production and cut costs. 


NEWMANS 
TUBES 





























NEWMANS TUBES LTD - HOLYHEAD ROAD - WEDNESBURY - STAFFS. - TEL : WEDNESBURY 0947-8-9-0 
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pt NRT PORTE 
TES 


“RUSTON- -BUC' 


PRODUCTION BORING 


& MILLING MACHINE 
for JIGLESS PRODUCTION 


The large illustration shows the machine wit! This Machine represents a revolutionary approach 

the main table removed so that larger wor! to single, batch and mass production Boring _and 

can be accommodated on the base plate. incorporates automatic pre-selection of co-ordinate 
settings. 


Write for further details. 


ROCKWELL 


Ve Wo oe ne im a-ye ) WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 


Built by BERLINER MASCHINENBAU-A.G. Formerly L. SCHWARTZKOPFF 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 


BEMAG 3 


48 Automobile Engineer, August 1957 















TIME LOST 
IN HOLD-UPS 
EASILY MADE UP 

WITH 


With an Eaton 2-speed Axle it’s easy to:make up time 
lost in traffic hold-ups! First there’s the improved 
acceleration you get because the doubled range of gears 
lets you select just the right gear, for once on the open 2-SPEED AXLES 
road you go bowling along on an extra high gear 
without tearing the guts out of your engine. 

And of course you save all the time on fuel and engine 
wear, to say nothing of the 

comfort and ease of mind 

which comes from always 

being on top of the job. 






a ow. 
Wiel, By.% <8 Se 8 > 


VICTORIA ROAD, WARRINGTON, ENGLAND 


ou won’t often see a FLUSH OF MALLARDS, 
ora CHARM OF FINCHES, or a COVEY OF PARTRIDGES 


but you'll always find a MULTITUDE OF Ri')"=) 











Complete London stocks include: Steel, Gas, Water and Steam 

Tube, BSS/1387; Seamless Steel Tube, Cold Drawn and Hot 

Finish; Electrically Welded and Electric Resistance Welded Steel 

Tube, Bright and Semi-Bright Finish; Stainless Steel Tube, M. W. WALKER & STAFF LTD 
Seamless and Welded; Brass Tube, Seamless and Welded; Copper ENGINEERS’ MERCHANTS 

Tube for Domestic Water Services BSS 659/1944; Copper Tube IBEX HOUSE, MINORIES, LONDON, E.C.3 


for Underground Services BSS 1386/1947; Copper Tube for all 
Commercial Services; Conduit Steel Tube, Welded and Solid *Phone: ROYal 8191 (10 lines) ’Grams: Makerlaw, Fen, London 


Drawn; Aluminium Tube, also all! applicable FITTINGS. MIDDLE EAST BRANCH—KUWAIT—PERSIAN GULF 


Automobile Engineer, August 1957 





= Js 
Pa 
/ 
= , as mg) = = ta x Bi 


bs Ligh phi hand volt ve 


is = PRE WY step — 


a i 


ae | forward for the 
Bar 


S comtroti ef amy 


/ ‘air pressure 
/ N 
| N 

] 

/ 
/ 


Pareesare syste mn 


iN FES ee 8 705-9 


Automobile Engineer, August 1957 





“ Sy stew 2 : : 





fess. modern solderless terminations 


TRADE MARK 








A-MP systems aid exports 


- 4 


TRADE MARK 


Precision-engineered A-MP* FASTON ter- 
minals offer considerable advantage to 
the electric appliance and automotive 
industries. Their high speed of application 
and adaptability to sub-assembly production 
help to meet competitive production 
standards. 

The A-MP exclusive triple spring action 
contact is extremely resistant to vibration 
and can be assembled with the assurance of 
dependable electrical connection. FASTON 
provides quick connection—quick release. 
FASTON terminals are available in straight- 
on or flag types and in brass, tinplate or 
silver plate finishes. Ask for an A-MP repre- 
sentative to demonstrate how FASTON 
terminals can help your production. 


vW 


Just two 
examples of A-MP 
Modern Solderless 
Terminations 
—the CREATIVE 
approach to 
Better Wiring. 


The A-MP solderiess 

method meets wire 
termination specifications 

in foreign countries. 

Use of the A-MP method wil! 
enable you to compete in world 
markets. It is particularly 
significant that 

A-MP systems are standard 
practice in the U.S.A 


AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD 


London Office: DEPT. 12, 60 KINGLY STREET, LONDON, W.1. Telephone: REGENT 2517-8 and 3681-2-3 
Works: SCOTTISH INDUSTRIAL ESTATES, PORE GLASGOW, SCOTLAND AP 323/46 


*Trade Mark of AMP Incorporated, U.S.A, 
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d bearings and parts give lovedife, 
ear resistance and 
nstalled “Oilite” self-lubricating ee 
equire no attention. Die pressed and 
imtered to precision tolerances, “Oilite” 
f and parts are made in Bronze, 
| Brabs and Ferrous Alloys. 
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BRONZE & BRASS COMPANY LIMITED 


i oe eee 7 Led | 
ELTO! ADL ROAD IPSWICH * GRAMS OILITE IPSWiCiy - NE IPSWICH 55415 
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ANDRE AIR SPRINGS 
FOR COMMERCIAL AND 
PASSENGER VEHICLES 


The Andre Air Spring consists of two simply installed Air Pillows, one each side of the vehicle, whether single or tandem axle 
arrangement, but they can also be fitted in wishbone suspension arrangements or independent trailing arm suspensions. 
The pressure is maintained in the Pillows from the vehicle air brake system, or from a separate compressor when air brakes 
are not fitted. The suspension assembly can be arranged with rubber bushing so as to climinate all lubricating points. 


AUTOMATIC LEVELLING 


A suspension incorporating Andre Air 
Springs and levelling valves assures that 
the floor of the vehicle is always parallel 
to the axle, thus uneven loading and 
severe crown road conditions etc. are 
overcome, giving a more pleasant and 
easy ride for the driver. For Passenger 
Vehicles step heights remain constant 
irrespective of load. 


ALWAYS THE SAME RIDE 
WHETHER LIGHT 

OR LADEN VEHICLE 

A feature of air springing is that, due to 
the action of the levelling valves, the 
position on the load deflection graph 
remains constant irrespective of load; 
consequently the frequency remains the 
same for all conditions of service. This 
also has the effect of eliminating bounc- 
ing due to resonance conditions, thus 
reducing maintenance not only of the 
suspension but chassis and body. It also 
affords greater protection for the goods 
or passengers being carried. 


INCREASED SAFETY 

This ideal suspension gives greater tyre 
life. 

We invite you to approach us with 
your problems, when we shall be 
pleased to co-operate with you on 
all technical matters appertaining 
to this great new advance in sus- 
pension systems. 


Three-and-a-half acres of a . 464 AVA y' 3 Q 
specialised Rubber Technology. p #? F SS 


ANDRE RUBBER COMPANY LIMITED 
KINGSTON BY-PASS, SURBITON, SURREY 
Tehephone: Elmbridge 6580/3. Telegrams: Andre, Surbiton. 

(A SILENTBLOC COMPANY) 
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Photograph by courtesy of the Ford Motor Co. Ltd. 








PHILIDAS make nuts#that are tough! through and through ; 
all-metal one-piece nuts that stay put—totally unaffected by heat 
changes, vibration, oil and constant use. Other vital advantages: 
with their opposing torque cross-cuts feature Philidas self-locking 
nuts yield only to a spanner, and can be safely used over and 
over again. Progress wouldn’t be secure without them. 


Philidas self-locking nuts keep good company. For safety, efficiency and 
economy they are used by the Ford Motor Co. Ltd., The Rover Co. Ltd., 
Self-locking d That _ ae “ae 
tage ender enpalre arte The General Electric Co. Ltd., British European Airways, 
threads, sizes, platings and finishes : : y 
for the Automobile, Aircraft, Auster Aircraft Ltd., and by the Bristol Aeroplane Co. Ltd. 
Electrical and Engineering Industries in the construction of their New Britannia. 
Wheel, Anchor, Strip Nuts, etc. in 
steel, brass, bronze, stainless 


steel or light alloy. Under conditions of extreme temperatures or vibration— 


= 3 > 86 Oey. «_y 


PHILIDAS DIVISION OF WHITEHOUSE INDUSTRIES LIMITED 
Ferrybridge, Yorks. Telephone: Knottingley 2323 (5 lines 
Telex: 55-242. Telegrams: Balbearing Ferrybridge 


LONDON OFFICE: 44 Hertford Street, W 1 Telephone: Legation 3888 Telex: 2-3549 
Telegrams: Balbearing London 
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Designers with designs for tomorrow 
turn to Ransome & Marles 


What sort of bearings do Ransome & Marles m 
We make all types of ball, parallel roller and ne 
which will fully and economically meet most cations. Also, in 
addition to our vast standard range, we manufacture special bearings 
for use in conditions calling for unique designs, dimensions or 
materials. For instance, we undertake individual research into bearing 
problems for manufacturers of guided missiles Dry lubrication, the 
ability to withstand corrosive fluids and en acceleration are 
examples of the special problems involved 


What about bearings for, say, high-precision 


dle roller bearings 


This also demands special R4M bearings. Take machine-tool grinding 
spindles for instance. Here ordinary limits of accuracy are wholly 
inadequate, and we produce bearings to ultra-precision specifications. 
Sometimes, also, we supply bearings made from stainless steels. 


I suppose this involves pretty thorough inspection ? 

All our standard products are checked individually— from the first 
analysis of the raw material right through to the final product inspection, 
every ROM bearing is subject to over a hundred separate tests. So you can 
be sure that quality goes hand in hand with quantity when you specify 
R§M —and you know also that it will be the best obtainable anywhere. 


RANSOME & MARLES BEARING CO. LTD., NEWARK-ON-TRENT, ENGLAND 


Telephone : 


Newark 456 and Telex 37-306 
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SURFACE HARDENING 
of tank track pins 


Tank track pins are being surface hardened 
with a G.E.C. high frequency induction 
hardening machine at the Cardiff works of 
Curran Steels Ltd. The pins are hardened 
to a minimum of 54 Rockwell C and to 
depths varying from .025” to .050”. Pre- 
viously it was found difficult—and with one 


pin size impossible—to restrict the hardened 


surface to acceptable limits and all pins had 
subsequently to be straightened. 


Write for details of G.E.C. high frequency 
heating. 


PROCESS HEATING EQUIPMENT 
FURNACES + HIGH FREQUENCY + INFRA-RED 


che GENERAt #2LECTRIC ¢o. t0., 
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MAGNET 


HOUSE, 


KINGSWAY, 


LONDON, 


W:e.2 





Stuck for a Spring? 


If so, Terryss BOXES OF ASSORTED SPRINGS are the 
answer. Here you have a marvellous assortment of Compression 
and Expansion springs... in all varieties, weights, lengths, 
gauges and diameters. The 9 boxes we show here are only a few 
from our very wide and varied range. Let us send you a fully 


illustrated list—post free. 


TERRY'S 
ASSORTED SPRINGS 


HERBERT TERRY & SONS LIMITED REDDITCH - WORCS 


( Makers of fine Springs, Wireforn nd I rk for over a century) 


No. 760. 3 doz. As- 
sorted Light Com- 
pression Springs |”.to 
4” long, 22 to 18 
BWA, 2 Os 
diam. 6 6 each. 


No. 98A. 3 doz. As- 
sorted 1” to 4” long, 
4” to }” diam., 19G 
to 15SG. 5/6 each. 





No. 757. Extra Light 
Compression, | gross 
Assorted, 4” to }’, 
4” to 2” long, 27 to 20 
S.W.G. 15 - each. 


No. 388. 4 gross As- 
sorted Small Expan- 
sion Springs. j}” to 
14”, 18G to 21G. 
9/6 each. 





No. 758. Fine Expan- 
sion Springs. | gross 
Assorted 4” to 3”, 


S.W.G. 15/- each. 


No. 466. 4 gross As- 
sorted Small Expan- 
sion Springs 3” to 14” 
long, 3/32” to 3/16” 
diam., 21G to 24G. 

6/6 each. 





No. 1013. 1 gross 
Small Coil Compres- 
sion Springs, 2” 
14” long, 3/32’ 
7/16” diam., 

to 19G. 6 


No. 753. 3 doz. As- 
sorted Light Expan- 
sion }” to 4” diam., 
2” to 6” long, 22 to 18 
S.W.G. 10,6 each. 
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Cut Production 
costs with 
TERRY 
Wire Circlips 
(Square Section) 
We can supply from 


stock in sizes from }” 
to 2”. 





No. 1024. 20 Compres- 


sion Springs 12” long, 4” 
to 4” diam.,24G to 
18G, suitable 

for cutting ff 

into shorter 

lengths; and 

30 Expansions 


13” to 12” long, \ *interested in Springs? 

5/32” to 3” diam., 1957 Editorial Spring Design 

22G to 16G. 24,- each. and Calculation—post free 12/6 
H122 
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giving greater 


flexibility with 


economy to the 














Following successful association 
with earlier models of this famous 
car, the Laycock de Normanville 
Overdrive is again available at option 
on the new Jaguar X K 150. 

The Laycock overdrive gives added 
flexibility to an already impressive 
performance and offers the exc/usive 


advantages of full driver control; 


DE NORMANVILLE ; ; 
0 pe . power-sustained changes; 
verdrive : positive engine-braking 


and reduced fuel consumption. 


product of Birfield Group experience and resources 


Enquiries to: 
Automotive Division, BIRFIELD INDUSTRIES LTD., Stratford House, London, W.1 


Works: LAYCOCK ENGINEERING LIMITED, SHEFFIELD 
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Araldite 
tools 
shape the 
future 


Model of part of D.H. 110 tail fin for assembly jig 
checking, constructed in glass fibre reinforced Araldite 
resin and accurate to within a few thousandths of an 
inch. Photo by courtesy%of The de Havilland Aircraft 
Co. Ltd. 


The recommended techniques are simple and easily 
acquired. Full details and practical assistance are 
available upon request. May we send you a copy of 
our new publication on Araldite for tools, jigs and 
fixtures ? 


Araldite 


de name 


Araldite is a registered tr 


Ae ro Resea re h Li m i ted A Ciba Company « Duxford « Cambridge - Telephone: Sawston 2121 


60 


Tooling techniques with Araldite resins are being adopted more and more 
widely. Models, jigs, fixtures, patterns and metal-forming tools, includ- 
ing hammer forms, stretch blocks, rubber press tools, drop-hammer and 
draw dies, can all be made by simp!e methods with virtually no machining 
and a minimum of skilled manual work. Araldite tooling resins are used 
as gravity cast mineral-filled mixtures or with glass fibre mat or woven 
reinforcement, the latter providing strong, dimensionally stable, but 
lightweight surfaces and structures. Advantages of Araldite in too'- 
making include ease and speed of production, low production costs, light 
weight and ease of handling, negligible shrinkage on curing, accuracy 
of reproduction. dimensional stability, durability, resistance to cutting- 
oils and die lubricants, resistance to moisture and chemical attack, with 


consequent safety in storage. 


Araldite epoxy resins are used 


for bonding metals, porcelain, glass, etc. 


for casting high grade solid electrical 
insulation 


for impregnating, potting or sealing electrical 
windings and components 


for producing glass fibre laminates 
for making patterns, models, jigs and tools 
as fillers for sheet metal work 


as protective coatings for metal, wood and 
ceramic surfaces 


TONEY) 


AP327 
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SURFACE 
GRINDERS 


FOR WORK FROM THE SMALLEST 
UP TO 71” 50” BOILER PLATES. 
EASE OF SETTING REDUCES 
COSTS. AUTOMATIC _ SIZING. 


(Below) Removing .30” stock from 
either side a connecting rod at rates 
up to 180 of each per hour. 








Grinding mild-steel steering-box covers on automatic 
surface grinder. 


Forty bolster plates ground at one loading. Both sides 
ground to an accuracy of +.0005”. Total time 30 mins. 


Grinding joint faces of electrical-cable pockets. 


Connecting rods and caps having +5” stock removed from 
end faces at the rate of 120 of each per hour on automatic 
surface grinder. 


Tooling Engineers and Sole Agents— 


ALFRED HERBERT LTD * COVENTRY 


FACTORED DIVISION, RED LANE WORKS 


Automobile Engineer, August 1957 


Phone : 89221 (10 lines) 








Let's Iookx 


. . from your point of view and 





from ours the focus is on reliability. Ifa 
spring passes our tests it will pass 
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Our technicians are at your service. 


SALTER 


., always a Spring ahead | 
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ROLLS-ROYCE 


OIL ENGINE DIVISION 
use 


HARPER CASTINGS 


Above: Casting for Water 
Pump body. Casting 
weight 22 lbs. 


Left: Timing Wheel Case. 
Casting weight 72 lbs. 


Rolls-Royce say of Harper Castings :— 

“Meehanite castings supplied from your foundry are consistently 
machinable. They are sound and superior to castings produced in 
ordinary grey iron. Their appearance is consistent with quality 
required. 

Harper Castings fill all Rolls-Royce requirements.” 


Harper quality covers grey iron and Meehanite castings, and 
also metal pressings, machining, enamelling and other finishes 
and sub-assembly work. 


Sul, JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
oy ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 





LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1__ Tel.: TATE GALLERY 0286 
MANCHESTER OFFICE: c/o B. J. Brown & Partners Ltd. 248/9 Royal Exchange, Manchester 2 
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PISTONS for all the best engines 


TRAOGEF MARK 


THE BRITISH PISTON RING CO., LTD., COVENTRY, ENGLAND 
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‘SHEET METAL WORK 


At our works near Swansea we undertake a complete range of 
sheet metal work including press-work, assembly and welding, 
backed by the design and manufacture of press-tools and jigs. 


PRESSWORK 
We have presses with bed-areas up to 82” by 46” and up to 74” deep. 
In addition we have a range of press-brakes and other plant for dealing 
with sheet metal. 

WELDING 
We weld by oxy-acetylene, argon arc, and electric arc processes; also 
by projection, spot and seam resistance welding. 

GALVANIZING AND OTHER FINISHES 
We are well equipped for hot-dip galvanizing our sheet metal work, 
or can finish by dip or spray painting, stove baked. 


We are fully equipped to undertake large scale development 
work and manufacture, and invite enquiries 


Richard Thomas & Baldwins Ltd 


CWMFELIN PRESS & FABRICATING WORKS, SWANSEA - SWANSEA 54/41 
HEAD OFFICE: 47 PARK STREET, LONDON, W.! - MAYFAIR 8432 











‘LEPAZ’ 


Pearlitic Malleable Iron 


has high strength and great rigidity. Since it 

can be cast into practically any shape, it is 

being used for parts which otherwise would 
involve a great deal more machining. 


The illustrations show planet carriers, 
made of ‘LEPAZ’ pearlitic 
malleable castings, used in their 
automatic gearbox by 


ROLLS-ROYCE LIMITED 


EYS 


LEY’S MALLEABLE CASTINGS CO. LTD., DERBY Telephone: Derby 4567! 
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The ordinary (called in derision the ‘ penny-farthing ’) 
superseded the velocipede, and in turn was superseded 
about 1885 by the ‘safety ‘ bicycle. Cycling became a 
fashionable craze, its phenomenal success being largely due to the 
easy riding of the new cup-and-cone ball bearings just invented. 
If, in fact, the ball bearing made the safety bicycle popular, 
it is equally true to say that the bicycle inaugurated the 
ball-bearing industry, for it called for the first time for ball 
bearings to be made in large quantities by production methods. 
Today the products of the world-wide SIG organisation 
with its twenty modern manufacturing plants in different parts 
of the world are making possible the increasing popularity 


and absolute dependability of millions of modern bicycles. 


THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS Sk 


THE ONLY BRITISH MANUFA RER BA T ut YLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 
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Personnel and Automatic Production 


ConcraTuLaTions are due to the Institution of 
Production Engineers for the manner in which the 
“Automatic Production—Change and Control” Conference 
was organized and for the matter that was presented. The 
time given to the consideration of the human problems 
involved was particularly welcome. That the increasing 
mechanization of industry brings human problems in its 
train cannot be doubted, and although it is as yet too early 
to estimate confidently what changes will take place, some 
of the papers presented did at least indicate probable, or 
desirable developments. 

Technological advances at the quickest possible rate are 
of vital importance to this country, but if they are to be 
effectively applied, new concepts of management must be 
developed. In this connection, two papers presented at 
the Conference were of particular interest; “Control and 
Communications—a Management Concept of Cybernetics” 
by Miss J. Woodward and “The Analysis of Human 
Behaviour” by Professor R. W. Revans. 

Miss Woodward’s paper discussed the relationship 
between technical change and management structure, and 
was based on a research project that surveyed 203 firms in 
East London and Essex. Essentially, the firms studied can 
be classified in three main groups: unique article and small 
batch production; large batch and mass production; and 
process production. Comparison between the groups gives 
some indication of the effects of automation. 

Certain of the information obtained suggested that 
technical demands influenced not only the organizational 
structure, but also the general atmosphere and the quality 
of human relations in a factory. Miss Woodward says: 
“Pressure on people at all levels of the industrial hierarchy 
appears to increase as technology advances, until it reaches 
its maximum in mass production of the assembly line type. 
It then decreases rapidly.” 

Two reasons are advanced for the rapid decrease of 
pressure from the mass production to the process indus- 
tries; the labour force is broken down into very much 
smaller groups, and the process firm is less concerned 
with labour economy because of its comparatively low labour 
costs. These two factors make the industrial relations 
situation very much easier generally. From this the con- 
clusion is drawn that automation and other forms of 
advanced technology may in the long run solve many of 
our current industrial relations problems, and what is 
equally important, they may relieve both operators and 
managers alike from the pressure that inevitably arises 
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from mass production of the older type, and from the 
tensions in inter-personal relationships which are inevitably 
associated with it. 

The above remarks are, of course, apposite to the 
automobile industry, since it is par excellence the mass 
production industry of the assembly line type. This is 
not to suggest that management in the automobile industry 
is worse than in any other industries, but the events of 
the past two or three years do suggest management-labour 
relations have not kept pace with technological advance. 

Some tentative conclusions as to the reasons why 
management-labour relations may be difficult in the auto- 
mobile industry may be drawn from Professor Revans’ 
paper on “The Analysis of Human Behaviour”. A study 
of statistics, particularly of the mining industry, shows 
that there is strong evidence that the larger the establish- 
ment in terms of numbers employed, the more trouble 
there is with strikes, absenteeism and accidents. This, 
Professor Revans thinks, is because of the increasing 
difficulty in communication between management and 
workers as size increases. 

As Professor Revans points out, the securing of good 
relations with labour is a management function. He says: 
“It is the task of management to see that its authority is 
distributed in such a way as to give all employees, both 
workers and foremen, the level of problems that they can 
settle by taking thought or by consulting other people; 
it is to find, and to use, the most effective distribution of 
authority that the methods of operational research must be 
employed. Management, in other words, must study not 
only systems of technology, of selling, and so forth; it must 
study the articulation of them all into the business of 
management. It must, above all, not be afraid to give 
authority to its subordinates.” 

Technically, the automobile industry has, since the war, 
been the most forward looking of the engineering industries 
of this country. In the production field, new methods 
and techniques have been investigated, developed and 
adopted in an amazing degree, but the concentration on 
technological problems tended to allow the human problems 
involved to be neglected, if not completely disregarded. 
This, we are happy to say, is no longer completely true 
of the automobile industry, and it is to be hoped that the 
fact that papers such as those of Miss Woodward and 
Professor Revans were presented at a conference of 
production engineers is evidence that even greater attention 
is now to be paid to the human problems. 








GIRLING VACUUM-SERVO BRAKE CONTROL 


A Unit which, if Properly Applied, Obviates Brake Fade Difficulties and 


Reduces the Effort Required of the Driver 


‘ 

(onsmrranse operational experience has now been 
obtained with the Girling AHV689 vacuum-servo unit, 
illustrated in Fig. 1. This experience has proved conclu- 
sively not only that the designers have satisfactorily attained 
their primary object, which was to reduce the pedal effort 
required of the driver, but also that the system can be 
operated for periods of as long as half the life of the vehicle 
without any maintenance other than cleaning the air filter. 
When the unit is used in conjunction with the two-trailing- 
shoe type of brake layout, the adverse effects of brake fade 
due to varying frictional characteristics of the shoes are 
minimized. Another advantage of the unit is that it enables 
the pedal load and travel to be reduced. 

One of the first questions that arises why is it now 
desirable to use a servo unit in types of vehicles that appar- 
ently have previously been operated satisfactorily without 
one? The answer to this is that in recent years, vehicle 
weights and performances have tended to increase; traffic 
conditions in this country have become much more congested; 
and British vehicles are now operating in all parts of the 
world, where both terrain and climatic conditions are much 
more severe than in Great Britain: as a result, brakes are 
more heavily loaded than ever before and fade resistance is 
a most important requirement. Moreover, it is only by the 
employment of a servo unit that vehicle manufacturers are 
able to conform fully with the modern trend towards the 
reduction of pedal travel and operating load 


Shoe arrangement 

The need for vacuum-servo assistance and the performance 
of the brakes are both largely dependent on the shoe arrange- 
ment. Undoubtedly, the simplest design is the leading-and- 
trailing-shoe brake. Since brakes of this layout are equally 
effective whether the vehicle is going forwards or in reverse, 
they are particularly suitable for the rear wheels, because 
there is no danger that the hand brake will fail to hold when, 
for example, the vehicle is facing uphill. However, they 
require appreciably greater pedal effort than brakes of the 
two-leading-shoe type of layout. 

In recent years, as vehicle weights and speeds have in- 
creased, the two-leading-shoe type have become increasingly 
popular for application to the front brakes. Unfortunately, 
this layout is more prone to fade than most, and therefore 
is not always entirely satisfactory under the most arduous 
conditions of operation. The best arrangement, so far as 
fade resistance is concerned, is the two-trailing-shoe layout, 
which, therefore, is most suitable for application to the 
front wheels of cars because these wheels absorb from 60 
to 70 per cent of the total amount of energy required to be 
dissipated during the braking of the vehicle. Since a greater 
pedal force is required for the actuation of the two-trailing- 
shoe type of brake than for any other, it is desirable to use a 
vacuum servo in conjunction with this layout 


Theory 

Since the reason for the good fade re 
trailing-shoe type arrangement is not we 
summary of the theory will be of interest 


stance of the two- 


Basically, fade 
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known, a brief 


is due to reduction in the coefficient of friction of the lining 
material as its temperature increases. It does not generally 
occur noticeably during normal operation of the brakes on 
the popular light and medium types of car; but in the heavier 
and faster cars, particularly when used under conditions in 
which the brake applications are of long duration or are made 
at high frequency, fade can be serious because much higher 
temperatures are attained. 

Fig. 2 illustrates diagrammatically the forces acting on a 
leading shoe and on a trailing shoe. These diagrams are of a 
typical brake layout, with a 10in diameter drum and a 
lining of such a length that the angle subtended between 
the lines joining its ends to the centre of the brake assembly 
is 90 deg. The lining is equally disposed about the horizontal 
line joining its centre of pressure and the centre of the brake 
assembly. The length and disposition of the lining gives a 
virtual centre of drag at a point 5-5 in from the centre of 
the drum. If the coefficient of friction » is 0:4, a nominal 
force of 100 lb between the lining and the drum will produce 
a braking effort, or drag, of 40 1b acting at this radius of 
5-5in. Then if, because of fade, the coefficient of friction is 
reduced to 0:2, the normal force required to maintain the 


Fig. 1. The Girling suspended- 
vacuum actuated brake servo unit 


same drag force of 40 1b is 2001lb. From the diagram, it 
can be seen that with a leading shoe, the resultant of the 
normal force and the drag is 108 lb when u is 0-4, and 
204 lb when » is 0-2. 

The important feature is the difference between the couples 
of these two forces about the shoe pivot: when »—0-4, the 
length of the effective lever arm about the pivot is 1-75 in, 
whereas when »=0:2 it is 2:‘94in. It follows that if .—0-4, 
the shoe tip force required to give a braking force, or drag, 
of 40 lb is: 

108 K 1-75 
8 
0:2, it is: 
204 X 2:94 
8 
Thus, the additional input force required if the effectiveness 
of the brakes is to remain unaltered after this degree of fade 


23-6 Ib 
and if a 


74:6 lb 
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has occurred is 215 per cent. In the case of the trailing 
shoe, when » =0-4, the shoe tip force is: 


108 X5°75 


77:7 Ib 


When »=0-2, it is: 
2045 
8 

this represents an additional input force of only 156 per cent. 

It can be seen that the reason why fade does not so greatly 

increase the effort required to actuate a trailing shoe, by 

comparison with that required for a leading shoe, is that in 

the former case fade decreases the effective lever arm of the 

resultant force about the shoe pivot, whereas with a leading 

shoe the advent of fade increases length of the effective 
lever arm. 


127 lb; 


General practice 

In general, a brake of the two-trailing-shoe layout has a 
shoe factor—which is defined as the shoe drag divided by 
shoe tip force—of about one third that of an equivalent size 
of two-leading-shoe brake, For applications in which the 
performance of a two-trailing-shoe type brake is required 
to be equal to that of a two-leading-shoe type of the same 
size a vacuum servo unit must be employed. 

At least two manufacturers have adopted brake systems 
in which all the braking effort is applied by the servo unit. 
These systems really should be described as power braking, 
as opposed to the more widely favoured power-assisted 
braking arrangements. The reason why power-assisted 
braking is more popular is that in the event of failure of the 
power system, the brakes can still be applied directly by the 
driver. When power braking systems are employed, it is 
usual to employ separate hydraulic circuits to the front and 
rear wheels, so that a pipe fracture in one part of the system 
will not cause total failure of the brakes: partial failure 
serves as a warning to the driver that something is wrong and 
that the vehicle requires servicing attention. The Girling 
AHV689 vacuum-servo unit is designed to give power 
assistance, but the situation is constantly under review and, 
should the demand arise, no doubt a unit capable of giving 
full power braking would be developed. 


Girling vacuum-servo unit 

This unit is incorporated in a conventional hydraulic 
braking system. It is introduced between the master 
cylinder and the wheel cylinders: that is, the outlet pipe 
from the master cylinder is connected to the hydraulic inlet 
of the servo unit, and the hydraulic outlet of the servo unit 
is connected to the brake cylinder. In the servo, a relatively 
large diameter piston, actuated by the pressure differential 
between atmosphere and the manifold depression, is con- 
nected by a rod to a smaller diameter piston, which boosts 


Fig. 2. Diagrammatic illustra- 
tion of the forces acting on a 
leading and on a trailing shoe. 
This shows that with a trailing 
shoe iayout fade tends to 
decrease the length of the 
effective lever arm of the 
resultant force about the shoe 
pivot, whereas with a leading 
shoe fade tends to increase the 
effective length of this arm 
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the pressure in the hydraulic circuit to the wheels. The 
air pressure differential generally is in the order of 10 Ib/in*. 
When the brake is not in operation, both sides of the vacuum 
piston are subjected to manifold depression: thus, the 
arrangement is of the type generally described as the sus- 
pended-vacuum system. 

The reason why induction manifold depression is employed 
to provide the servo force is that it is at present the most 
convenient source of power on petrol engines. The only 
other readily available source is the hydraulic pressure 
output from the engine lubrication pump. This, of course, 
can hardly be regarded as satisfactory for application to 
external systems because of the danger that the engine 
would be severely damaged in the event of loss of lubricating 
oil pressure owing to a pipe fracture. Should other sources 
of power become available in future, for example, if air 
suspension were employed and a compressor installed, or 
if a hydraulic system were to be used, as on the Citroén 
DS19, the situation would be reviewed and possibly the unit 
redesigned to make use of the alternative source of power. 

The advantages of the suspended vacuum arrangement, as 
compared with the direct vacuum system, are as follows. 
The demand on the source of vacuum immediately the 
brakes are applied is less, and it follows that the unit tends 
to be more rapid in response to the control. Only one side 
of the piston has to be connected to atmosphere, and there- 
fore, the risk that the mechanism may be damaged by the 
entry of foreign matter is reduced. The valve arrangement 
tends to be simpler because there are only two ports, one for 
the connection to atmosphere and the other for the connec- 
tion to the source of vacuum. 


Features of outstanding interest 

A noteworthy feature of the Girling system in particular is 
that the servo cuts in when the hydraulic pressure is about 
16 lb/in?. This corresponds to about 2 1b pedal pressure; 
therefore, the cut-in is not felt by the driver, and braking is 
progressive throughout the normal range of pedal travel. 
The response and output of the servo unit is independent of 
friction, except that of the hydraulic piston that actuates 
the valve. Another advantage of the unit is that the servo 
assistance is limited by the degree of vacuum and the area 
of the servo piston, so the hydraulic system cannot be over- 
stressed. If the pedal is moved beyond the point at which 
maximum servo assistance is developed, the additional 
pressure in the hydraulic system is limited, in the normal 
manner, by the maximum pressure that the driver is 
physically capable of exerting. 

Among the other noteworthy features that will become 
apparent as the design is discussed in more detail is the 
care that has been devoted to anti-corrosive treatment of all 
components. This undoubtedly is a contributory factor to 
the long trouble-free life obtained. Also, ingenuity has 





been displayed in designing the unit in such a way that 
the possibility of entry of foreign matter into the air and 
hydraulic cylinders is minimized. 

It is of interest to note that nylon has been employed for 
some of the components. Nylon has advantages which, for 
certain applications, more than offset its relatively high cost. 
For very small components, such as the valves in this servo 
unit, the nylon can be injection-moulded in one operation to 
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the control piston; when this pressure balances the master 
cylinder pressure acting on the larger end, the control piston 
moves under the influence of its return spring until both 
ports of the rocker-type valve are closed. In this condition, 
the hydraulic pressure in the brake system is the sum of the 
pressure output from the master cylinder and the additional 
pressure due to the action of the servo. 

If the pedal is then released, the pressure on the larger 
diameter end of the control piston falls to zero. This piston 
is then moved by the hydraulic pressure in the brake circuit 
and its return spring until the rocker valve opens the vacuum 
port, the air inlet remaining closed. Manifold depression 
is then communicated to the valve chamber and through the 
pipe connecting it to the outer end of the servo piston and 
cylinder assembly. Thus both sides of the servo piston are 


VACUUM 
CONNECTION 


HYDRAULIC FLUID 
FROM MASTER CYLINDER 
f 





HYDRAULIC FLUID 


A the vacuum connection to induction manifold; 
B servo piston rod; C hydraulic input from master 
cylinder; D hydraulic output to brakes; E output 
piston and valve; F air inlet; G control piston 


Fig. 3. 
of operation of the brake 


Diagram showing the principle 
servo unit 


Fig. 4. Sketch of the servo unit, sectioned 
to show its layout and the general arrange- 
ment of the components 


produce the finished part, whereas several machining opera- 
tions might be required on a similar steel component. 
Therefore, in many instances, the cost of the article made in 
nylon is, in fact, less than it would be if the component were 
made of metal. Nylon also has a high resistance to wear 
and general deterioration. 

The principle of operation of the system is shown in the 
diagrammatic illustration, Fig. 3, in which the pistons and 
valves are shown in the positions they occupy when the 
brakes are in the off position. The control piston is held, 
by the compression in a light coil spring, against its stop 
adjacent to the vacuum cylinder, and the valve over the 
vacuum port is lifted so that the servo piston is subject to 
induction manifold depression on both sides and is retained 
in its outermost position by another light coil spring. When 
the brake pedal is depressed, the hydraulic output from the 
master cylinder is transmitted to the servo unit. In this 
unit, the pressure is transmitted through the clearance 
between the tapered end of the servo piston rod and its 
seating in the output piston, and thence into the hydraulic 
circuit that serves the wheel brakes. At the same time, the 
hydraulic pressure is communicated to both ends of the 
control piston. Since one end of this piston is of larger 
diameter than the other, and the pressures are equal on 
both sides, this piston is moved against the compression in 
its return spring and rocks the T-shaped valve, thus closing 
the vacuum port and opening the air inlet port. Air then 
enters the valve chamber and passes through the pipe 
connection between this chamber and the outer end of the 
servo piston. 

Under the influence of the pressure differential, the servo 
piston moves inwards against its light return spring, and the 
end of the piston rod is pushed home on to its conical seat 
on the output piston. Further movement of the servo piston 
rod is transmitted directly to the output piston and adds to 
the pressure already generated by the master cylinder. 
The extra pressure is communicated to the smaller end of 
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again subject to manifold depression and the piston is 
returned by the spring to its outermost position. 

On the other hand, if the brake pedal, instead of being 
released, is depressed further, the hydraulic pressure on the 
larger diameter end of the control piston is increased. 
This moves the piston in the opposite direction, once again 
opening the air inlet port and closing the vacuum port, to 
increase the pressure on the outer end of the servo piston 
until the forces on the control piston are balanced and the 
rocker valve is once more centralized. 


Layout of the servo unit 

This unit, Figs. 4 and 5, comprises a body casting, on one 
end of which is secured a pressed steel cup that forms the 
servo cylinder. The end of this cylinder is closed by an 
inserted, dished pressing. A compression spring is inter- 
posed between the piston, which is also a pressed steel 
assembly, and the end of the cylinder adjacent to the body 
casting. The piston rod projects through a guide-bush and a 
hydraulic seal, housed in the casting, into the chamber to 
which the connection from the master cylinder is made— 
this connection is in fact made through another chamber, 
at the large diameter end of the cylinder for the control 
piston. When the brakes are off, the conical end of the servo 
piston rod is just clear of a seating in the output piston, 
the movement of which is limited by a nylon distance sleeve, 
or stop, shown on a large scale in the left hand corner of 
Fig. 5. A barrel-shaped coil spring bears against a seal 
assembly on the other side of the output piston, tending to 
retain it against this nylon stop. 
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The control cylinder, which is shouldered to receive the 
two different diameter portions of the control piston, is 
parallel to the cylinder that contains the output piston. Its 
larger diameter end is closed by a plug and a rubber seal, 
inserted into the end of the casting and retained by the 
servo cylinder. The plug also serves as a stop to limit the 
movement of the control piston in that direction. Movement 
in the other direction is limited by the abutment of the small 
diameter end of the control piston against a Belleville washer. 

To facilitate production, the control piston is made in 
two parts, one being the large and the other the small diameter 
portion. This enables the two components to be centreless- 
ground. It also obviates the necessity for accurate alignment 
between the bores of the two portions of the cylinder. The 
end of the smaller diameter portion is turned down to form 
the stop that limits its travel in the direction away from the 
servo cylinder. 

The axis of the T-shaped rocker and valve assembly is 
not horizontal, but slopes downwards from the control piston. 
This arrangement has been adopted partly for the sake of 
compactness and partly so that, should any foreign matter 
enter through the port from atmosphere, it will be trapped 
in the valve chamber and therefore cannot get into the clear- 
ance between the control piston and its cylinder. In addition, 
this arrangement makes in unlikely that foreign matter will 
enter the servo cylinder. The valve assembly comprises 
simply a T-shaped rocker, on the ends of which are secured 
the nylon valves. This assembly is held down by a hairpin 
type spring, and located by a top hat section retainer, secured 
by a screw and Mills pin to the body casting. The ends of 
the spring serve as the pivot pins, by means of which the 
valves are mounted on the rocker, and they also prevent the 
assembly from sliding out of the ends of the top hat section 
retainer. 


DETAILS: Servo piston and cylinder assembly 

A simple, 16 S.W.G. mild steel, cup-shaped pressing forms 
the servo cylinder. Its bore over the length of the working 
portion is 6-893-6-887 in diameter. The base of the cylinder 
is dished inwards to increase its rigidity, to locate one end 


of the piston return spring, and also to make the unit more 
compact by enabling it to be fitted snugly over the end of the 
body casting. 

Four }; in diameter studs on the body casting project 
through holes in the base of the cylinder and in a 14 S.W.G. 
dished retainer plate, and the assembly is secured by Pinnacle 
self-locking nuts. Since a vacuum connection passes through 
this end of the cylinder, and therefore the joint must be 
effectively sealed, a in thick Oakenstrong washer is 
interposed between the cylinder and the casting. 

The cylinder is given a primary black oxide anti-corrosive 
treatment, which helps to key on the secondary treatments. 
All the external surfaces are coated with black stove enamel. 
Inside, the bore is coated evenly with Molypol—molybdenum 
disulphide in suspension in a fluid—and allowed to dry. 

Closing the open end of the cylinder is an assembly 
comprising an 18 S.W.G. dished steel end plate, an annular 
pressed rim of the same material, and a rubber sealing 
ring of 0-143-0-135 in diameter circular cross section. Spot 
welds secure the end plate and rim together and the rubber 
seal is fitted in the angle between the periphery of the 
end plate and a chamfer round the rim. The central 
portion of the end plate is dished, so that the Bundy tube, 
forming the connection to the valve unit, does not have to be 
bent through too large an angle. A bead is formed near the 
end of the tube, which is passed through a hole punched in 
the end plate and then flared. The whole end-plate assembly 
is inserted in the end of the cylinder and retained by three 
screws passed radially through the cylinder wall and the 
rim. A lip formed round the rim prevents its being pushed 
too far into the cylinder during assembly. All the steel 
components are cadmium plated. 

The piston is a dished, circular plate, the periphery of 
which is flanged to carry a seal assembly. The dished 
portion serves to locate one end of the return spring. At 
its centre is spot-welded a flanged ferrule, into which the 
piston rod is pressed. This ferrule is bored after it is welded 
on the plate; this is to ensure that the rod is held with its 
axis concentric with that of the remainder of the piston 
assembly. 


Fig. 5. General arrangement of the Girling vacuum-servo brake control. The three views in the bottom left-hand corner are of the nylon distance sleeve 
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sr, Cup type seal 
is employed. It is soaked in Molycue 10 and drained. 
This molybdenum disulphide treatment of the seal and the 
bore enables the assembly to be operated indefinitely without 
any other liquid lubricant or grease, and therefore, obviates 
maintenance operations. The fluid, in which the molyb- 
denum disulphide is suspended, for treatment of the leather, 
is carefully chosen to be suitable for operation at low tem- 
peratures in cold countries. 

A pressed retainer ring holds the seal 
sponge rubber backing ring is interposed between the 
periphery of the retainer and the flange of the leather seal. 
This backing ring serves to ensure that the flange of the seal 
is pressed uniformly against the bore of the cylinder through- 
out the whole life of the unit. Sponge rubber is used in 
preference to a steel spring ring, because it ensures that the 
radial pressure is uniform round the periphery and also 
because it is more resilient and unlikely to bed into the leather 
and thus become less effective. All the metal components 
of this assembly are phosphate-coated and dipped in lanoline 
to prevent corrosion. 

An EnlA piston rod is employed, but it is chromium 
plated and polished, to give a surface finish of 6 micro-in 
or better, over the length that slides in the case hardened, 
En32B bush in the end of the body casting. This sliding 
portion is not lubricated. As has already been mentioned, 
one end of this 0-311-0-3105 in diameter rod is pressed into 
the ferrule at the centre of the piston; the other end is 
chamfered, its included angle being 40 deg 

An 8 S.W.G. return spring is fitted. Its free length is 
approximately 10} in and its load, when it is compressed 
to 3h in, is 17-221b. The total number of coils is 4? and 
its ends are not ground. This spring, the outside diameter 
of which is 5}; in, is phosphate-coated and dipped in 
lanoline to prevent corrosion. 


in position, and a 


Body casting and pistons 

An LM12-WP aluminium gravity die casting is employed 
for the body of the unit. It is well cored to reduce the volume 
of metal. Although the principal advantage of this coring is 
that porosity, due to excessive shrinkage on cooling, is 
avoided, it also reduces the weight of metal used and there- 
fore the cost. The casting has been designed in such a way 
as to minimize machining operations. 

The four in diameter studs that secure the servo piston 
assembly are cast in the end face of the body. They have 
square heads formed on their ends to key them into the 
aluminium. The heads measure 3 in across the flats and the 
shanks have a 24 TPL ANFS thread machined on them. 
The end face is not machined, but as has already been 
mentioned, the joint between it and the servo cylinder is 
sealed with an Oakenstrong washer. 

All the bores for the pistons are honed and Faessler rolled, 
to give a surface finish of 12 micro-in or better. This 
treatment is important because it is essential that the pistons 
move freely in their bores; moreover, the valve control piston 
operates virtually without any lubricant. A tolerance of 
0-001 in is allowed on the bores and 0-002 in on the pistons, 
giving a maximum clearance of 0:0035 in and a minimum 
clearance of 0:0015in. The only other machining done on 
the casting is spot facing for the valves, and drilling and 
tapping for the mounting studs, for the screws that secure 
the valve chamber cover, and for the hydraulic connections. 
The casting is Pyluminized before machining, to protect it 
against corrosion. 

The cylinder for the hydraulic output piston is of uniform 
diameter from its outer end to the innermost extent of its 
working length. This is a good feature from the point of 
view of ease of production. The end of this cylinder is 
closed by a case hardened En32B bush, which, as has already 
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been mentioned, serves as a guide for the piston rod of the 
vacuum servo. This bush is of plain cylindrical section and 
is cadmium plated. It projects from the end of this bore to 
serve as a spigot to locate the vacuum-servo cylinder. A 
channel section hydraulic seal, made of natural rubber, is 
assembled against its inner face. 

One end of a nylon distance tube seats in the channel 
section seal. The other end of this tube serves as a return 
stop for the hydraulic output piston. The reason why nylon 
is employed for this component is that it has good wear 
resistance, while at the same time its resilience ensures that 
there is no noise when the piston is returned rapidly on to 
its end face. Furthermore, because of the relatively complex 
shape of this small part, it would have been more expensive 
to produce if it were made of metal. In nylon it can be 
injection-moulded and requires no machining or other 
finishing operation. At the end against which the output 
piston stops, the tube is flanged and about }in from its 
other end a collar is formed. The flange and collar serve to 
centralize the tube, so that it seats properly in the channel 
section seal, and the annular groove between them, together 
with four radial holes in its base, form the passages through 
which the hydraulic fluid flows to and from the master 
cylinder. 

The piston is of case hardened En32B steel. It is of plain 
cylindrical section, but has a conical hole through its centre. 
This hole is 0-174-0-170 in diameter at its smallest end, and 
the cone angle is 40 deg to 40 deg 30 min; it forms the 
seating for the end of the servo piston rod. The outer 
periphery, which is 0-624-0-622 in diameter, is ground and 
polished. 

A cup-shaped, natural rubber seal seats against the inner 
face of the piston. This seal has a 0-110 in diameter hole 
through its centre. The end of the conical face on the 
servo piston rod is of such a diameter that, when the servo 
unit is in operation, it projects through the conical hole in 
the hydraulic output piston and seats on this rubber seal. 
A short tube, with a flange at one end, is assembled into the 
seal. The other end of this tube spigots into the return 
spring, the seating for which is formed by the flange. 

The En49C spring is of barrel-shape. This is because it 
is 3 in long when fitted and therefore requires to be stabilized. 
The large diameter portion of the spring is centralized in 
the bore, while its smaller diameter ends are of such a size 
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Fig. 6. The two-piece 
control piston. Below 
are shown cross sec- 
tions of the larger 
portion and its taper- 
faced rubber seal 














that they fit readily on to their seatings. In the free condition, 
the spring is 42 in long; a load of 3 lb is required to compress 


it to its fitted length. It is phosphate-treated for protection 
against corrosion. The employment of this treatment, in 
preference to cadmium coating, obviates any danger of 
hydrogen cracking. 


Control cylinder and piston 

Unlike the cylinder for the output piston, that for the 
valve control piston is shouldered so that it has three different 
diameters, one for the small end of the control piston, the 
second for the large diameter end and the third for the 
chamber between the large diameter end and the servo 
cylinder. The end of this chamber is closed by a mild 
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Fig. 7. Plan and section of each of the alternative non-return valves 


steel plug of plain cylindrical section with an annular groove 
round it to carry the natural rubber seal. This seal is of 
approximately rectangular section, but has a tapered peri- 
pheral face. The outer end of the plug bears against the base 
of the servo cylinder and its inner end forms a stop for the 
valve control piston. To ensure that this plug is adequately 
supported, the flange of the stiffening plate inside the servo 
cylinder is so arranged that it passes over the end of the plug. 

A case hardened En32B valve control piston, Fig. 6, is 
employed. As has already been stated, it is in two pieces; 
this is to obviate the need for accurate alignment of the bores 
in which the larger and smaller diameter portions operate, 
and also to facilitate production of the component. The 
ratios of the diameters of the two portions is 2°8:1 and 
this, together with the rate of the light return spring, deter- 
mines the ratio of servo assistance: physical effort. One 
end of the piston is turned down to ? in diameter to form the 
abutment against the plug when the valve is at one extreme of 
its travel; the other end is reduced to 0-480-0-490 in, where 
it spigots into the return spring. The larger portion is 
in diameter. Both portions of the piston are chemically 


treated to give a black oxide surface finish for protection 
against corrosion. 

Round the periphery, near the end adjacent to the stop, 
there is an annular groove to carry a taper-faced rubber 


seal. With this type of seal, hydraulic pressure tends to 
force the acute-angle end of the periphery out against the 
bore. Thus, the degree of sealing, or radial, pressure 
increases in direct proportion to the hydraulic pressure that 
has to be contained. This shape is obviously such as to 
give a better seal than, for example, an O-ring, since a 
hydraulic wedge might be formed at the leading edge of an 
O-ring as it moves along the bore of the cylinder, and this 
might cause slight leakage. Another advantage of the taper- 
faced seal is that the area of contact between the seal and the 
bore is small and, therefore, friction is minimized. 

An interesting detail feature of the arrangement is that the 
corner between the outer periphery of the side wall of the 
groove and the land, adjacent to the acute angle of the taper- 
faced seal, is relieved. This is done by chamfering, or 
undercutting, the corner with a 4 in radius cutting tool, 
so that it is concave instead of convex. The undercut, of 
course, is incorporated to accommodate the edge of the 
seal when it is deflected on being pressed into the bore. If 
this measure were not taken, there would be a danger that 
the edge of the seal might tend to jam in the clearance 
between the piston and its bore. 

Between the seal and the abutment for the return spring, 
a 0:3135-0:3115in diameter hole is drilled and reamed 
radially into the piston. This hole receives the end of the 
T-shaped valve rocker. A in diameter hole is drilled 
axially from the adjacent end of the piston to break into the 
radial hole. This, of course, is to prevent pressure changes, 
as the piston moves axially, in the large diameter portion of 
the bore that houses the return spring. 

The return spring, which is spigoted on to the end of the 
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large diameter portion of the control piston, is designed to 
offer a compressive resistance of 0-6-0:5 lb when its length 
is $ in, and 3-6-3-5 lb when its length is $ in. It is phosphate- 
treated for protection against corrosion. This spring seats 
on a nylon washer in the form of an auxiliary spring of the 
Belleville type. The function of the nylon auxiliary spring 
is to prevent a very abrupt change in the output characteristic 
when the coil spring goes solid. It seats on the shoulder 
between the bores for the large and small diameter portions 
of the control piston. 

On the small diameter portion of the control piston, the 
end adjacent to the large diameter portion is domed. This 
arrangement has been adopted to ensure that the load 
transmitted between the large and small diameter portions 
is truly axial. The working portion of the smaller component 
is 0:374-0-373 in diameter, and the end remote from the 
large diameter portion is turned down to 0-350-0-340 in 
diameter to clear the unfinished length at the end of the 
bore and to act as a stop to limit the motion in that direction. 
Yet another extension, 0-115-0-125 in diameter, is incorpor- 
ated so that it is impossible to assemble the component 
incorrectly. A groove for an O-ring is machined round the 
end of the working periphery, adjacent to the stop. The 
reason why an O-ring is used on this component is that it 
would be difficult to produce a taper-faced seal of such small 
dimensions. Since the volume of rubber in the O-ring is 
so small, it is necessary, of course, to manufacture the 
component to close tolerances to ensure that it is not over- 
stressed when it is compressed in its groove. The friction 
at the working faces is not great because the ring is so small. 


Valve assembly 

The valve rocker is a simple 14 S.W.G., cadmium plated, 
T-piece. Its leg is tapered and the extreme end is circular 
in shape, as viewed in elevation. Each side of the circular 
portion is coined to a 0-311-0-305 in spherical diameter, so 
that it will fit snugly in the radial hole in the control piston. 
A 0-052 in diameter hole is pierced through each arm of the 
T-piece to receive the ends of the hairpin type, valve- 
return spring, which also retains the two nylon valves. 
Not only are nylon valves less expensive than components 
machined from metal and faced with rubber, but also this 
material is noted for its good wear resistance, strength and 
resilience. Plate type valves, 4 in diameter, are employed. 
Formed on one side of each are two lugs, between which the 
arm or the T-shaped rocker fits. The ends of the return 
spring are passed through holes in the lugs and the arms 
of the T-piece. 

An 18 S.W.G., cadmium plated, top hat section pressing 
retains the whole assembly. Its length is only slightly less 
than the distance between the holes in the arms of the T-piece 
and the valve lugs, so its ends fit over the lugs and serve to 
locate the valve assembly between the ends of the hairpin 
spring. The centre of the hairpin spring is bent to form an 
eye, which is clamped between the flange of the top hat 
section and the body casting. A 2BA round-headed set 
screw is passed through this flange and screwed into the 
casting to hold the assembly down, and a }in diameter 
Mills pin is driven through a hole in the opposite flange 
into the casting. The spring is of 18 S.W.G., En49 Grade II. 

The valve chamber is closed by a spigoted-in, moulded 
nylon cap, which is secured by two small set screws passed 
through its flanges and into the casting. A 1 deg taper is 
incorporated on the spigot portion of the cover the largest 
diameter being adjacent to the flange. Nylon is employed 
for this component because of its resilience, strength and 
resistance to deterioration. Resilience is desirable, so that 
the alignment of the Bundy tube connecting the chamber 
to the opposite side of the servo piston is not critical. This 
tube is beaded near its end, inserted through a hole in the 
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centre of the nylon cover and flared, the grip between the 
flared end and the beading being adequate to form an air- 
tight seal. 

A number of precautions have to be observed in the design 
and manufacture of nylon components. For example, it is 
necessary to allow for dimensional changes after moulding. 
The moulding process tends to drive off most of the moisture 
content of the nylon and subsequently, as moisture is 
reabsorbed, dimensional changes occur. At 70 per cent 
relative humidity, the equilibrium value of the water content 
is approximately 4 per cent. In general, during a change in 
water content from 2 per cent to 4 per cent, a component 
of this form can be expected to increase in size 0-003 in per 
inch diameter per 1 per cent change in water content. 

An annealing treatment is generally desirable to relieve 
the strains introduced by moulding. This process may 
consist of heating the mouldings in a high flash point, non- 
oxydizing oil, to a temperature at least 20 deg C higher than 
its expected maximum temperature in service. Where the 
maximum service temperature is not known, the mouldings 
can be annealed at a temperature of 170 deg C. The re- 
humidification process is carried out after annealing; it 
consists in immersing the components in hot water until a 
moisture content of 4 per cent is attained. The period of 
immersion is initially determined experimentally. 

A restriction is incorporated in the pipeline between the 
valve chamber and the vacuum-servo cylinder. Its function 
is to restrict the flow of air from the servo cylinder and thus 
to damp the motion of the servo piston when the brakes are 
applied: this ensures that the piston rod comes up gently 
against the hydraulic piston without making any noise. The 
restrictor is simply a plain washer with a 4 in diameter hole 
in its centre. It is assembled into the junction between the 
Bundy tubes connected to the end plate of the cylinder and 
the valve chamber. The diameter of one of these two tubes 
is increased, so that it forms a socket to receive the restriction 
washer and the end of the other tube. The joint is sealed 


with a rubber sleeve, fitted externally. Synthetic rubber is 
employed at this point because of its resistance to deterioration 
due to contamination by fuels or lubricants, which might 
inadvertently get on to it. 


Air cleaner and other accessories 

A small air cleaner is fitted to the end of the air intake 
passage. Externally it is stove enamelled. A special enamel 
resistant to deterioration, due to contact with brake fluid, 
is used both on this air cleaner and for the servo cylinder. 
The filter is similar to those employed for engine breathers. 
It is packed with 33 S.W.G. galvanized steel wire, knitted 
and crimped. Before assembly, it is immersed in brake 
fluid and the surplus drained off. The manufacturers 
recommend that every 5,000 miles it be washed in methylated 
spirits and then soaked again in brake fluid. 

It is advisable, though perhaps not essential, that a 
vacuum reservoir be incorporated between the servo unit and 
the manifold. Whether or not a reservoir is fitted, a spring- 
loaded, non-return valve, Fig. 7, should be incorporated in 
the pipeline. This non-return valve serves two purposes. 
It prevents damage to the servo unit in the event of a blow- 
back in the engine induction manifold. Secondly, it prevents 
the unit from being contaminated with petrol if the induction 
manifold should be flooded during cold starting. Two non- 
return valve assemblies are made by Girling; one is for use 
in systems that do not incorporate a reservoir, while the 
other is a banjo unit for attachment to a reservoir. 

This servo unit, both in broad principle and in detail, is 
a first-class example of sound engineering design. A note- 
worthy feature is that costs have been reduced to a minimum 
without sacrifice in quality. The unit has certainly been 
designed to last the life of the vehicle. Operational experi- 
ence has shown that the unit will function effectively for 
very long periods without any attention at all; despite this, 
the manufacturers do recommend that the air filter be cleaned 
regularly. 








Ride Control 


NEW device, the “Load-Leveller,” to prevent sagging 

rear springs in heavily loaded passenger cars, to neutralize 
bucking on sudden stops and to prevent sway when cornering, 
has been developed by the Monroe Auto Equipment Co., 
of Monroe, Michigan, U.S.A. It is claimed that the device 
will increase the road clearance of a heavily loaded auto- 
mobile from 35 to 40 per cent, and the clearance of a car with 
a normal load is increased from 12 to 17 per cent. 

The ‘“Load-Leveller” combines an oversize, calibrated 
shock absorber with an overload spring. It replaces the 
rear shock absorbers. Prolonged testing has amply demon- 
strated that a four-door sedan equipped with this new 
product can be loaded with six passengers and 500 lb of 
luggage and still maintain a level and comfortable ride. 
On the same car with only one or two passengers and no 
luggage, the Monroe ‘“‘Load-Leveller’”’ ensures a non-sway, 
stabilized ride. 

Several advantages are claimed for this new product, 
which, by means of a calibrated control system, gives auto- 
matic compensation for overloading. For example, stability 
on curves is increased and a correct distribution of weight is 
maintained to prevent changes in wheel castor that might 
make steering more difficult and cause excessive tyre wear. 
It also ensures that the headlight beam is maintained at the 
correct angle when the car is heavily laden. This, of course, 
wil] make for much safer night driving. 
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Nitrile Gum Plasties 


HE gum plastics composition Royalite is being increas- 
ingly used by the automobile industry in the United 

States of America. It was developed by the United States 
Rubber Company and is now being manufactured in this 
country by The North British Rubber Co. Ltd., 62/64 
Horseferry Road, London, S.W.1. There are two basic types 
of Royalite, rigid and flexible. They are formulated to 
manufacture products that will give adequate service in the 
temperature range —20 deg F to approximately 240 deg F. 

This material is now being used by General Motors, 
Ford, Chrysler and Studebaker-Packard for a variety of 
inside body parts. Itis, for example, used on several current 
models for seat side shields. Through its use, shapes that 
were previously impossible are now being produced with ease. 
By a simple vacuum-forming operation it is possible to 
produce a part, which previously had been fabricated in 
steel and hand-trimmed in leather or fabric, with definite 
limitations on design. 

Royalite is also being used for instrument panel trim. On 
a De Soto model a flexible Royalite cover was applied 
directly over the metal. An interesting feature of this 
application is that the actual metal stamping was used as 
part of the vacuum-forming mould, with the Royalite being 
cemented directly to the metal by means of the heat-activated 
cement. Other applications include door trim pads and 
centre pillar covers for four-door hardtop models. 
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A hydraulic torque converter for the Borg-Warner 
automatic transmission 


HYDRAULIC 


TORQUE 


CONVERTERS 


The Manufacture of Units for Borg-Warner Automatic Transmissions 


Wen about a year ago, Borg-Warner Ltd., Letchworth, 
started the manufacture of automatic transmissions, the 
factory was equipped for the production of only the gearbox. 
The hydraulic torque converter which is, of course, an 
essential part of the Borg-Warner system had to come from 
America, until such times as the necessary equipment could 
be obtained and installed. Now the torque converter section 
at Letchworth is in operation and the Borg-Warner auto- 
matic transmission used on British and Continental cars is 
produced completely in this country. 

Essentially, the Borg-Warner hydraulic torque converter 
may be said to comprise an impeller assembly, a turbine 
assembly, a stator assembly, a direct drive clutch assembly, 
a flywheel assembly and a cooling fan or blower. The 
problems involved in producing these various parts differ 
from those generally met in automobile manufacture. 
The chief difficulty arises from the fact that a certain amount 
of welding must be carried out on parts that because of their 
size and form are strongly susceptible to distortion, and for 


The impeller, stator and turbine assemblies 
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two reasons distortion must be avoided. First, on many 
elements close dimensional tolerances must be maintained; 
second, because of the high rotary speeds at which the 
hydraulic converters work, only a very small departure from 
true balance can be tolerated. All the assemblies are in 
greater or lesser degree based upon pressings, which are 
obtained from outside suppliers. 

In the layout of the hydraulic torque converter section, and, 
indeed, in the layout of the whole automatic transmission 
factory, Borg-Warner Ltd., have acted on the assumption 
that the demand for fully automatic transmissions will 
increase as their value becomes more generally recognized. 
The layout is, therefore, designed for continuous flow 
production, but until the demand increases to something 
approaching the production capacity, batch production is 
being employed. In short, the aim is at maximum labour 
utilization rather than maximum machine utilization. This 
is effected by having one operator process a batch of parts 
through several successive operations. 


The impeller 

The impeller is built up from a pressed steel shell of torus 
form, a hub of hardening quality carbon steel, 31 pressed steel 
vanes, a steel hub plate and a core ring. At the first operation 
the hub is pressed into the shell on an arbor press. This 
assembly is then transferred to a Metrovick 600kKVA projection 
welder where the hub plate is fitted over the hub on the inside 
of the shell for projection welding to the shell. After this 
welding, the hub is re-pressed in the shell and is then welded 
to the outside of the shell by submerged arc welding. Ini- 
tially it was found difficult to prevent hardening of the hub 
during the weld cycle, since the material is En 47 or other 
medium carbon steel. This difficulty was later overcome by 
fitting a split brass bush into the hub bore for the duration 
of the cycle. 

At this stage the impeller is ready for the insertion of the 
31 vanes, an operation that is carried out on a small hand 
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The shell is mounted in a contoured fixture and the 
vanes are inserted singly. This is a type of operation it 
would be difficult to mechanize. As received, the vane is 
so formed that it must be sprung into the slots in the im- 
peller. It will be seen that a complex and sensitive mechan- 
ism would be needed if the operation were to be automatic 
instead of manual. 

The pressed steel core ring is next inserted. 


press. 


A small tab 


Projection welding the hub plate to the impeller hub 





This Metrovick machine is used for 

welding the drain and filler plug 

adaptor and, diametrically opposite, 

the counterweight to the impeller 
shell 


on each vane projects through the core ring and is folded 
over on a 12-ton press. Two strokes of the press complete 
this operation. Further welding is next carried out on a 
machine with an indexing fixture. First, an adaptor to take 


the filler and drain plug is welded in to a hole in the shell. 
The work is then indexed through 180 deg and a counter- 
balance weight is welded on the outside of the shell dia- 


metrically opposite the adaptor. The welding current 
necessary for the adaptor differs from that needed for the 
counterbalance weight, and indexing the work from one 
position to the other automatically effects the necessary 
switching on the welding machine. 

Security of the core ring is important, and at the next 
operation a contoured tool in a 75-ton press stakes the vane 
tabs in the core ring. All 31 vanes are staked ata single stroke. 
For further security, the tabs are then rolled in the ring. 
For this operation the work is mounted on the bed of a drill 
press. A special tool, carrying two rollers, spaced at the 
pitch circle of the core ring, is mounted on the drill spindle. 
The spindle is brought down and the rollers are held under 
pressure against the vane tabs for three or four revolutions. 


Two fairly complex machining operations are then carried 
out successively on Gisholt Fastermatic lathes. On the 
first of these machines, the impeller is mounted in an air 
chuck with its open end offered to the tools. The special 
chuck jaws grip on the outside diameter of the shell. At 
this setting the hub bore is rough and finish machined, the 
hub plate and the open end of the shell are faced and the 
corners broken, and a short length of the outside diameter 
fron the open end of the shell is rough turned and chamfered. 


On the second Fastermatic machine the impeller is 
mounted with the hub end offered to the tools. Location is 
taken from the hub bore and the machined open end of the 
shell. An air-operated drawbar pulls the work against the 
machine face plate. The work is held in a special chuck, 
while 12 spring-loaded buttons contact the inside diameter 
of the shell directly opposite the tools. These buttons 
eliminate any danger of distortion through either chucking 
pressure or cutting pressure. At this setting the portion 
of the outside diameter rough turned at the previous opera- 
tion is finish turned, two diameters are turned on the hub 
and the hub end is chamfered. 
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When the impeller assembly leaves the second Faster- 
matic, the drain plug and its seal are fitted, preparatory for 
the first leakage test. Freedom from leakage is absolutely 
essential. The impeller is mounted in a fixture that seals 
the open end of the shell and a rubber plug is inserted to 
seal the hub bore. The fixture and the work are submerged 
in water, and air at 80 1b/in® is pumped into the shell to 
check for leaks, particularly at the hub weld and at the 
adaptor and drain plug. 

The impeller vanes are radial, and, therefore, provide 
little reinforcing effect to prevent distortion of the shell at 
high speeds. To avoid any risk that loosening will occur 
due to such distortion, 11 of the 31 vanes are brazed into 
place. Brazing is done by hand with an oxy-acetylene 
torch. The work is mounted in a fixture that is arranged for 


The impeller shell is of torus shape. This sketch also shows the vanes 
and the core ring 


manual indexing. Following the brazing, the work is 


pickled, washed and dipped in an anti-rust solution. 

The outside diameter of the impeller hub forms a journal 
to run in a supporting bearing. To give this journal good 
wearing qualities it is necessary to harden the hub for a 


length of 0:750in to a minimum depth of 0:015in. This 
hardening is carried out automatically on a Wild-Barfield 
induction hardening machine. 

The impeller hub drives the front transmission pump. 
To provide this drive, the end of the hub is straddle milled 
to produce two diametrically opposed tangs. To complete 
_ the impeller assembly, the outside diameter of the hub, 
where it engages the main oil seal, is ground to a finish of 
15 micro-inches. The work is mounted on a face plate 
fixture in a Schaudt U.R. grinding machine with location 
taken from the hub bore and the hub face plate. It is not 
possible to employ normal cylindrical grinding practice 
because of the torus shape of the shell. The grinding wheel 
is mounted at an angle in relation to the axis of the impeller 
and the wheel face is dressed to be parallel with the work 
axis. To all intents and purposes plunge grinding is carried 
out. This completes the production operations on the 
impeller assembly, but every impeller is given a complete 
check before it is transferred to the final assembly section. 
All machined dimensions are checked, and in addition there 
are checks for run-out on the turned outside diameter of the 
impeller shell, the outside diameter of the hub and the face 
of the hub plate. After inspection the assembly is washed 
ready for final assembly. 


The turbine 

In that it comprises a pressed steel shell, vanes, a core 
ring and a hub, the turbine assembly resembles the impeller. 
It does not, however, call for so lengthy an operation 
sequence. In fact, there are neither machining nor welding 
operations in the production sequence. The vanes, in this 
case 27 in number, are curved and their leading and trailing 
edges are coined sharp. They are inserted in the same 
manner as the impeller vanes, with the difference that the 
slots in the turbine shell pass right through and the vane 
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The set-up on a Gisholt Fastermatic /athe for the first machining operation 
on the impeller shell. The work is held in an air chuck with specially- 
designed jaws 


tabs are folded against the outside of the shell. The vanes 
are folded on a 30-ton crank press and the folding of the 
vane tabs in the core ring is effected in a 12-ton hydraulic 
press. The turbine hub, which is received in a fully machined 
condition, is riveted to the shell. There are 12 rivets, and 
riveting is carried out in a crank press equipped with a 
shuttle punch and die. 

As there is no machining on this assembly, it is necessary 
to check for run-out after the riveting operation. It is also 
necessary to balance the turbine to within 0-1 oz-in. Out- 
of- balance is corrected by welding on a strip of metal of appro- 
priate weight. A welding gun is mounted immediately 
adjacent to the Jackson and Bradwell balancing machine. 


Submerged arc welding is used for joining the hub to the impeller shell 





hardening the outside 
f the stator hub, right 


A two-station Wild-Barfield machine for inductior 
diameter of the impeller hub, left, and the bore 


Stator 

Stators are received from outside suppliers with the vanes 
inserted and the hub part-machined. The first operation on 
the stator at the Borg-Warner factory to copper braze 
the vanes to the hub. Brazing is carried out in a Wild- 
Barfield continuous furnace with a protective atmosphere. 
After brazing, the stator is transferred to an Ex-Cell-O 
fine borer tooled to machine the bore to a total tolerance of 
0-002 in, to face both sides and to cut off the tabs from the 
12 vanes. 

The bore of the stator hub acts as the outer race for the 
stator freewheel, or one-way clutch. It is therefore, necessary 
to introduce a hardening operation, which is carried out on 
the second station of the Wild-Barfield induction hardening 
machine that is also used for hardening the impeller hub. 


ssembly. The welding 
is adjacent 


Machine for checking the balance of the turbine 
equipment for correcting out-of-balance 


Biades are inserted in the turbine shell on this hand press. A similar 


type of press is used for inserting blades in the impeller shell 


In this case, a minimum length of 0-500 in is hardened to a 
depth of 0-060/0-:100 in to Rockwell C60/64. Within 15 
minutes of being induction hardened the stator must be 
stress relieved. For this, it is passed through a Holcroft 
draw furnace for two hours at 275 degF. 

Immediately after being stress relieved the stator is washed 
and rust-proofed. Two grinding operations follow. At the 
first one face is ground. For the second grinding operation 
the stator is reversed in the machine chuck and the other 
face is ground and the internal diameter is finish ground to a 
diametral tolerance of 0-0005 in and to a finish not exceeding 
10 micro-inches. All this grinding is carried out on one 
machine, a Schaudt internal grinder. The procedure is to 
grind a batch on one face and then follow on by grinding 
the other face and the internal diameter. 


Out-of-balance in the turbine assembly is corrected by spot welding the 
appropriate weight on to a vane 
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Above: Components for the stator assembly 
Right: Components for the direct drive clutch assembl; 


Following the grinding operations the stator is washed 
and is then tested for balance. As with the turbine, it must 
be in balance within 0:1 oz-in. Correction for out-of-balance 
is effected by welding an appropriate weight to a vane. 
The welding is carried out on a 50 kKVA machine adjacent 
to the balancing machine. Every stator is given a thorough 
inspection before it is released to final assembly. Included 
in the inspection sequence is a special indicating fixture for 
checking hub face run-out, hub width and vane form 
clearance. 


Flywheel 


The flywheel is an intricate pressing. It is received with 


the piston fixing brackets already welded in position, but 
before it is ready for assembly it requires a fair amount of 


machining to close limits. The first operation is carried out 
on a Gisholt No. 12 auto lathe. On this machine the pressing 
is chucked on the outside diameter of the pilot against a 
magnetic face plate fixture. At this setting three internal 
diameters, shown at A, B, and C, in the accompanying 
sketch, are machined. The diameters A and B are finish 
machined, while C, which, for functional reasons must 
have a very high standard of surface finish, is rough machined. 


This sketch shows the form of the flywheel shell 


At the same time an undercut is machined in A, the piston 
fixing brackets are faced, the end of the shell is faced and 
chamfered, and the face D is faced and chamfered. This 
operation is carried out on a batch of flywheels, and the 
machine is then reset for finish boring the diameter C 
to a tolerance of 0-001 in. 

The next operation, referred to as “‘bearingizing’’, is for 
imparting a very high standard of surface finish to the 
diameter C. For doing this, a tool made of a number of 
rollers is mounted on the spindle of a drill press and at 200 
r.p.m. is quickly fed in to and out of the bore. This slightly 
increases the bore diameter and gives a highly polished finish. 
To complete the machining operations the outside diameter 
of the pilot is ground to a tolerance of 0-0005 in and 15 
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micro-inches surface finish. As with the other components, 
every flywheel is completely inspected before it is released 
for final assembly. 


Direct drive clutch 

The direct drive clutch unit comprises a piston and a 
single-disc clutch that is very similar to the normal dry plate 
clutch. Interest in the production of this unit lies in the 
checks that are carried out to ensure the requisite high 
standard of performance rather than in the various production 
operations. For example, the piston is checked for balance 
within 0-25 oz-in. So far as the driven member of the 
unit is concerned, three tests may be mentioned. At the 
first of these, referred to as a stabilizing operation, the friction 
facing is clamped and held fast while the hub is mounted on 
the splines of an oscillating spindle. For 15 minutes the 
hub is oscillated at the rate of 1,200 oscillations per minute. 
Following this there is a test for friction lag. In this test 
the work is mounted on a splined arbor and the friction plate 
is clamped. A 50 1b load is applied and the beam of the 
test machine is rotated until the drive sides of the slots 
contact the stop pins. The beam is then released, rotated 
in the opposite direction and then allowed to find the mean 
rest position. At this point the indicator on the test rig is 
set to the zero position and additional torque is applied to 
produce 0-150 in indicator movement. All load, except the 
initially applied 50 1b, is then slowly removed, and the 
indicator reading obtained gives the friction lag. After the 


Special Sigma equipment directly determines the shim thickness to give 
the correct clearance at final assembly 








Submerged arc welding is used for joining the impeller, stator and turbine 
assembly to the flywheel and clutch assembly 


tests, this component is also balanced to 0-1 oz-in. 

Here it may be remarked that modification of the direct 
drive clutch assembly is one way in which the transmission 
is varied to suit the different characteristics of the wide 
variety of vehicles to which the Borg-Warner automatic 
transmission is fitted. Substantially the transmission 
mechanism is the same for all vehicles, and variations to 
suit the differing characteristics are effected by, among 
other things, modifications to the friction facing of the direct 
drive clutch. For some applications the contacting face is 
left plain; for others it is found advisable to have a number of 
radial slots in the face; for others, a number of concentric 
grooves in the face give optimum results; for yet others, a 
combination of radial slots and concentric grooves gives 
best results. 


Assembly 

In the matter of assembly two preliminary points may be 
mentioned. The first is the scrupulous care to see that 
only thoroughly clean parts are delivered to the assembly 
section; the second, the thorough inspection carried out 
before assembly. This inspection is important since should 
any fault be disclosed after final assembly, it is necessary 
to break a weld before rectification can be carried out. 

Briefly, assembly follows the following sequence. First 
the freewheel, or one-way clutch, is assembled in the bore of 
the stator. Evety stator and freewheel sub-assembly is 
tested to ensure that rotation is in the correct direction and 
that the freewheel is free running. This sub-assembly is 
assembled with the impeller, and both are then assembled 
with the turbine. 

In the flywheel and clutch assembly, the first stage is to 
fit the piston and drive straps to the flywheel. In making 
this assembly a lip seal and an O ring are fitted. Every 
part assembly is tested under air pressure for leaks at the lip 


This Metrovick multi-spot welder is used to attach the blower or cooling 
fan to the complete assembly 


seal and O ring. The remainder of the direct drive clutch is 
then assembled into the flywheel. 

At this stage the parts are ready for final assembly. Before 
they are assembled together, a flywheel and clutch assembly 
and a converter assembly are mounted on a special Sigma 


comparator. This instrument has two measuring heads and 
gives direct reading for the thickness of shim required to 
give the necessary clearance. The two assemblies are then 
fitted and welded together on a submerged arc welder. 
Every assembly is tested for leaks. The blower is then welded 
on, 16 spot welds being made on a multi-spot welder. 

Two further operations complete the production sequence. 
At the first, the assembly is mounted on a Ryder vertical 
automatic for turning, facing and chamtering the mounting 
flange; at the second, the complete assembly is balanced. 
Reference has already been made to balancing of sub- 
assemblies to tolerances as low as 0-1 oz-in. At the final 
balancing the tolerance allowed is 0-6 oz-in. 

At the final inspection stage, every assembly is tested for 
free running and for run-out on the face and outside diameter 
of the mounting flange. Finally, a stall test is carried out 
on a large percentage of converters. This test consists of 
driving the converter input member with the output member 
held stationary. The input torque is adjusted to a standard 
datum figure, and the speed at which this datum is attained 
is called the stall speed. The relation between input torque 
and speed, with the output stalled, is an excellent guide to 
the correct functioning of the converter assembly. Torque 
and stall speed vary, of course, for each different engine, 
but for convenience the production testing at Borg-Warner 
is done, as mentioned, at a constant input torque; actually 
about 200 Ib-ft. 

In addition to all the above testing, each day a number of 
complete automatic transmissions are given a comprehensive 
road test on the company’s private test track. 
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THE OLDHAM “Pq” BATTERY 


New Constructional Features in a Unit Specially Suitable for Traction and Industrial Purposes 


Davevorment of the electric storage battery has 
tended to follow three main lines; to increase capacity for a 
given weight and a given volume and to establish an appreci- 
ably longer working life. The capacity of a battery for any 
given physical size is, in the main, determined by the amount 
of active material which can be contained within the plate 
groups. The life of a battery is dependent upon the resistance 
of the component parts to oxidation and deterioration in 
acid, and also upon the ability of the grid structure to retain 
the active material, particularly in the case of the positive 
plates. 

To render the component parts more resistant to the effects 
of continuous immersion in the acid solution and to the wide 
temperature variations experienced, numerous improve- 
ments have already been introduced into the Oldham battery. 
The ‘“X” metal alloy of which the grids are made, and the 
Fibrak separators may be mentioned as two of the develop- 
ments which have contributed to increased life in service. 
To ensure the more secure retention of the active material, 
vitreous felt retainer mats, positioned on each side of a 
normal flat positive plate, have proved effective, as the 
vitreous felt becomes embedded in the active material. This 
reinforcement of the active material offers greater resistance 
to shedding due to vibration in service. 

The slit-type tubular positive plate, whether of ebonite 
or other plastic material, has also been successful, but to 
obtain reasonable mechanical strength the wall thickness of 
the tube is such that the space available for active material 
is somewhat restricted. Furthermore, ebonite tends to 
become brittle from the effects of long immersion in acid 


Part sectioned arrangement of the Oldham ‘‘Pg’’ battery, showing the 
plate assembly seated low in the container 
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at varying temperatures. In order to obtain maximum 
performance it is necessary that as much of the active material 
as possible is exposed to the electrolyte, but with the con- 
ventional ebonite or plastic tube the need to preserve reason- 
able mechanical strength is a limiting factor in the amount 
of surface area that may be removed. Another disadvantage 
with this type is the gradual loss of active material through 
the open slits by way of which the electrolyte gains access 
to the active material. 


Characteristics of the “Pg” battery 

The manufacturers, Oldham & Son Ltd., Denton, 
Manchester, have now introduced a plate of new construction, 
termed the “Pg” as an abbreviation for “polyvinyl chloride- 
glass fibre’. It is a double-sleeve, multi-tube positive plate 
which combines the benefits of vitreous ‘felt retainer mats 
and of plastic outer insulation. This type of tubular positive 
plate resolves some of the problems which have been the 
subject of research for a considerable time. All the com- 
ponents are virtually immune from the effects of continuous 
immersion in acid. The mechanical construction is such 
that shedding of the active material, either by the normal 
cycling of the battery or by externally excited vibration, is 
eliminated. 


Constructional features 

The plate consists of a number of thin P.V.C. tubes each 
of which, by reason of its greater inherent strength, can be 
perforated to provide for the electrolyte a greater area of 
access to the active material than is possible with the con- 


Constructional features of the positive plate. Right to left: supporting 
spine, active material, glass fibre sleeve, P.V.C. outer tube 











ventional slit-tube construction. Each P.V.C. tube is lined 
with a woven glass fibre sleeve, the assembly being centred 
on a feathered “X” alloy spine. The active material is 
closely packed into the space between the spine and the glass 
fibre sleeve. It is apparent that by reason of the thinness 
of the P.V.C. tube and the glass fibre wall, a greater volume 
of active material can be packed into a tube of a given overall 
diameter. This is an important factor which contributes to 
greater storage capacity. 


Operational advantages 

In use the glass fibre sleeve becomes securely embedded 
in the active material, which is thereby positively retained, 
so contributing to considerably longer life. On account of 
the increased exposure of the active material to the electro- 
lyte, afforded by the perforations in the P.V.C. tube, the 
high-rate discharge is better than can be expected from a 
conventional slit-tube positive plate type of battery. The 
“Pg” method of construction provides a practical answer to 
the long-standing problem of retaining the active material 
around the grid structure. Deterioration of the positive 
plates has been virtually overcome by the new technique so 
that the potential service life has been appreciably extended, 
with a corresponding reduction in battery costs per annum. 
Moreover, the “Pg” battery requires much less frequent 
topping-up. As a deep space at the base of the battery 
is no longer required for sediment, the plate groups are 
positioned lower in the cell, thus allowing the height of free 


acid above the tops of the plates to be considerably increased 
without adding to overall dimensions. Compared with a 
standard battery of an equivalent performance, a “Pg”’ 
traction battery can show an appreciable saving in weight. 

The ‘‘Pg’”’ battery is conservatively rated. Compared size 
for size with a standard battery the greater volume of active 
material provides added capacity, as much as 15 to 18 per 
cent in traction batteries. This characteristic prolongs 
service life, since it affords a greater reserve of power. 
The construction confers the additional advantage of a low 
rate of self-discharge. 


For electric vehicles and mechanical handling 

Used in works trucks, fork-lift trucks and delivery vehicles, 
such as milk and bread vans, the “Pg” battery has the advan- 
tage of extra reserve capacity within a given space. This 
enables more work to be done in a shift or, in the case of 
delivery vehicles, an extension of a round. 

The “‘Pg’* battery has an appreciably extended service life 
and it requires much less topping up, thus making its contri- 
bution to the reduction of maintenance costs. A set of 
“Pg” bus or coach batteries, as against a comparable set of 
conventional batteries, can show a considerable saving in 
weight. Particularly in seasonal coach operation, service 
life is often prematurely shortened by self-discharge where 
vehicles are laid up during out-of-season periods. The 
“Pg” battery with a lower self-discharge rate has obvious 
advantages for service under such conditions. 





SPARK PLUG ASSEMBLY 


T 
HE accompanying illustration shows a new, air-operated 


machine recently developed by the Crusota Engineering 
Company to speed up the assembly of spark plugs. It 
incorporates standard Mead air units, and by an ingenious 
combination of electrical and pneumatic devices drives 
home the locking nut on a Duchess spark plug in remarkably 
short time and with a minimum of effort. The operation 
sequence is as follows:— 

(1) The spark plug is placed in the LS-1 collet fixture C. 

(2) The main air valve is opened to supply collet pressure. 
This valve is not shown in the illustration; it is on the 
far side of the machine. 

(3) A micro-switch on the left is depressed to make momen- 
tary contact and energize a four-way solenoid valve. 
This causes the double-acting air cylinder A to move the 
dovetail slide down to carry the nut runner towards 
the work. 

Before the nut runner engages over the hexagon nut of 
the plug, the cam finger B attached to the dovetail slide 
trips a micro-switch roller that energizes a two-way 
solenoid. This admits air to the nut runner. Tripping 
this micro-switch also starts the timer motor. 
A built-in clutch controls the nut runner socket, and the 
timer is adjusted to allow a supply of air that is just 
sufficient to throw the clutch. When the clutch is 
thrown, the solenoid controlling the air supply to the 
nut runner is reversed by the timer, thus releasing the 
contact pressure between the socket and the nut, ready 
for upward travel of the socket. 
Depression of a micro-switch for momentary contact, 
shifts the four-way solenoid valve, and the double 
acting cylinder moves the dovetail slide up to the start 
position. The upward travel of the slide removes the 
cam finger from the micro-switch to de-energize the 
timer motor ready for re-setting for the next operation. 
The complete time cycle on this machine is three seconds. 


314 


This American machine automatically drives and torques a spark plug 
lock nut in three seconds 
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PETTERS PC ENGINES 


A Range of Small-capacity, Air-cooled, High-speed Diesel Units having 


a Wide Field of Application 


Weans the small diesel engine has established its suit- 
ability for industrial and stationary duties, its incursion into 
mobile, traction and automotive fields has been retarded by 
considerations of its relatively low speed of operation, higher 
specific weight, and greater bulk. This new range of air- 
cooled units introduced by Petters Ltd., of Causeway Works, 
Staines, Middlesex, is intended to overcome, or at least to 
substantially reduce, these handicaps. The aim is at pro- 
ducing engines that, basically, may be classed as “‘universal”’ 
power units. Embodying standardized component parts 
throughout the range, they will be available in stationary, 
portable, marine, traction, and automotive versions. Proto- 
types have been in the hands of operators for test under 
normal service conditions for the past two years, and extensive 
production facilities are now being organized at the Staines 
plant. 

Concurrently with the aims of the general design is an 
insistence on operational reliability and an ability to withstand 
inexpert handling under arduous working conditions in 
exposed locations in any climate. To this end, the engines 
are very conservatively rated and the construction may be 
termed “rugged’’. In spite of the desire to save weight, these 
considerations are given precedence and no recourse is had to 
light alloys for structural parts. Cylinders, cylinder heads, 
crankcase, and sump are all of cast iron. The nominal 
output in all cases is a British Standard 12-hour continuous 
rating. For automotive purposes, or in installations where 
the power : weight ratio is of particular importance, speed 


Petters PC4 four-cylinder air-cooled 
diesel engine. Industrial version 
developing 20 b.h.p. at 3,000 rev/ 
min on B.S. 12-hour rating. Fitted 
with SAE No. 5 flywheel housing, 
shaft extension, and electric starting 
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and output may be raised and the engine specially rated on a 
British Standard 1-hour continuous basis. 

The range includes one-, two-, three- and four-cylinder 
units having common cylinder dimensions of 3 in (76:2 mm) 
bore and 3 in (76:2 mm) stroke, giving a swept capacity of 
347-38 cm’ per cylinder and 1,390 cm* for the four-cylinder 
unit. At the nominal rating, the output per cylinder at the 
relatively low b.m.e.p. of 62 lb/in? is 5-0 b.h.p. This is 
attained at a rotational speed of 3,000 rev/min, equivalent to a 
piston speed of 1,500 ft/min. Fuel consumption at full load 
at 3,000 rev/min is 0-52 lb/b.h.p/hr. The specific weights 
of the dry engines, complete with flywheel, at their rated 
outputs are 48-6, 32-9, 29-2 and 25-1 lb/b.h.p. for single- 
cylinder to four-cylinder units respectively. 

In two major aspects, the single-cylinder engine differs 
from the multi-cylinder units. It has a tunnel crankcase into 
which the crankshaft is threaded from one end and access to 
the connecting rod big end is through a side door. For 
cooling, a flywheel type fan is employed. The multi-cylinder 
units have an open crankcase, fitted with a shallow sump, 
and the crankshaft is underslung in the usual manner. 
Cooling is by means of a belt-driven axial-flow fan mounted 
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Power and torque curves for the PC four-cylinder engine. At full load 
and 3,000 rev/min the fuel consumption rate is 0-52 Ib/b.h.p.fhr 


at high level and delivering directly into a duct alongside the 
cylinder heads. 

The deep-section crankcase is of cast iron and is heavily 
ribbed for rigidity. Crankshafts are machined from En 19 
alloy steel stampings and are induction hardened and ground 
on the journals and crankpins. Each throw of the shaft is 
supported between two, tin-flashed, copper-lead lined, thin- 
walled, precision main bearings and end thrust is taken by 
copper-lead lined washers. All shafts are statically and 
dynamically balanced. As regards the cast iron flywheel, the 
method of attachment to the shaft differs on single- and 
multi-cylinder units. For the single, the wheel is located on 
a taper and keyed in position, but on each of the multi- 
cylinder engines it is registered and bolted to a flange on the 
shaft. A flywheel housing to suit one of a range of S.A.E. 
standard bellhousings is supplied as standard equipment. To 
meet installation requirements, the flywheel housing is 
provided with either feet or side attachment pads. 

The finned individual cylinder barrel is a simple casting in 
high grade iron and has a wall of a section adequate to permit 
reboring, when necessary, to accommodate oversize pistons. 
It is deeply spigoted in the crankcase and, since crescented 
cut-outs are machined in the upper end of the barrel to 
furnish clearance for the valve heads, the base flange of the 
barrel is dowelled to the crankcase to provide a positive 
angular location. 

The cast iron individual cylinder head, presenting a 
recessed flat face to the working space, is located on the upper 
spigot of the barrel and seated, with an interposed gasket, on 
a substantial circular flange. Porting is arranged laterally, 
with the exhaust to the side of the engine opposite to that of 
the incoming air. 

Valves of En 59 steel are mounted vertically and, being to 
one side of the vertical, longitudinal plane at the cylinder axes, 
the valve heads slightly overlap the bore of the cylinder, 
which is relieved locally for clearance. The inlet valve, of a 
diameter larger than the exhaust valve, is shrouded to 
promote a swirling motion of the air entering the cylinder 
and, of course, is non-rotatable. A split pin positions on 
the valve stem the spring retainer, which has a slotted 
peripheral lug slidably engaged on a hardened vertical guide 
pin. Each valve is fitted with two concentric springs seated 
deeply in the shallow valve casing. This casing is attached 
to the cylinder head by two long studs which also serve to 
clamp the short spindle for the rocker levers in its support 
block. One of these studs is extended to receive the hand 
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nut that draws down the light alloy rocker enclosure. Each 
assembly of cylinder and cylinder head is secured to the 
crankcase by four long studs, enabling any head or barrel to 
be removed without disturbing the other units of a multi- 
cylinder engine. 

En 8Q alloy steel is used for the H-section connecting rod, 
the big-end of which is divided at 45 deg so that, if necessary, 
the rod can be drawn through the crankcase aperture. It will 
be noted that the big-end joint face is rabbeted to relieve the 
set bolts of shear stress. The big-end bearing is of the copper- 
lead lined, thin wall, precision type and the small-end bush 
is also of lead bronze. 

In the flat face of the Lo-ex alloy piston is formed an 
axially-located, approximately hemispherical, combustion 
cavity and also two shallow recesses to furnish clearance for 
the valve heads. Circlips position and retain the fully-floating 
gudgeon pin. The ring assembly comprises three compres- 
sion rings and two channelled oil-control rings. While the 
top ring is chromium plated to reduce wear in the bore, the 
second and third rings are taper faced. Both the oil rings 
are chromium faced and the upper one, above the gudgeon 
pin, is of the split type to secure the optimum scraping action. 

Valves are operated by individually enclosed push rods 
actuated by flat-base tappets from a camshaft mounted high 
in the crankcase. The camshaft, of carbon steel with hardened 
cam profiles and journals, runs in pressure-lubricated, white- 
metalled bearings and is driven from the crankshaft by a 
train of hardened helical spur wheels at the forward end of the 
engine. Valve clearance is adjustable by a screw in the end of 
the overhead rocker lever engaging the cupped end of the 
push rod. Push rod enclosure tubes are secured to the 
cylinder head and are sealed at their lower ends in a tappet- 
head cover bolted to the face of the crankcase. An external 
pipe from the mainshaft gallery in the crankcase conducts oil 
under pressure to the valve casings and thence by drillings to 
the overhead rocker levers. The supply of oil to each casing 
is adjustable by means of a needle valve. Inlet valves are 
timed to open 10 deg before T.D.C. and close 50 deg after 
B.D.C., while the exhaust valves open 45 deg before B.D.C., 
and close 15 deg after T.D.C. 

Bryce-Berger fuel injection equipment is employed. On 
the single-cylinder engine the injection pump is mounted on 
the crankcase and operated from a cam on the engine cam- 


The Lo-ex piston has 
three compression and 
two scraper rings. 
Top compression ring 
and the two oil rings 
are chromium plated 





Individual cylinder heads are standardized throughout the range of units. 
Intake and exhaust are ported to opposite sides of the head 


shaft by a tappet and push rod. All multi-cylinder engines, 
however, are fitted with a self-contained pump unit flange- 
mounted on the rear of the timing case and driven from the 
timing gear train. A centrifugal governor is mounted on 
the engine crankshaft behind the half-speed pinion and 


the linkage to the injection pump rack control is com- 


pletely enclosed. Stressed elements of the linkage are in 
direct line with governor fly-weights and the connection to 
the pump mechanism at a higher level is consequently of 
light section. 

Engine speed is controlled within the limits stipulated by 
B.S. 649, and speed may be varied 10 per cent higher or 
lower by means of an externally adjustable abutment. A full- 
range speed control is, of course, fitted for engines intended 
for automotive applications. A spring-loaded overload stop, 
which is automatically reset after operation, is also provided. 
The spill timing of the injection pump is specified at 29 deg 
before T.D.C., and fine timing of the pump is effected by 
angular adjustment of an intermediate driving wheel on its 
flanged hub, as may be seen on the assembly drawing. 

A common assembly of nozzle and nozzle holder is used 
for all the engines. The holder is mounted in the head at a 
transverse angle of 30 deg from the vertical and with the two- 
hole nozzle tip positioned on the cylinder axis. The two 
fuel sprays diverge in a longitudinal plane and all fuel is 
directed into the piston cavity. Fuel is passed through a 
Cooper filter of the renewable paper element type and is 
lifted from the tank by an AC diaphragm pump mounted on 
the injection pump casing and operated from the pump 
camshaft. Air for combustion is drawn through a large 
diameter cleaner, also of the paper element type, mounted 
vertically on a distributing manifold enclosed in the cooling 
air ducting. 

Lubricating oil is circulated under pressure by a gear pump 
mounted on the outside of the timing cover and gear-driven 
from an intermediate pinion of the timing train. The oil is 
filtered in a Purolator paper element unit mounted externally 
on the crankcase. Using the standard shallow sump, the 
engines can be operated at various angles of tilt, either fore 
and aft, or radially. Longitudinally, for two-, three-, and 
four-cylinder units in that order, the permissible tilt is 20 deg, 
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10 deg, and 5 deg down at the timing end and 20 deg, 12 deg, 
and 7 deg down at the flywheel end. Radially, all three 
units can be tilted 30 deg clockwise and 15 deg anti-clock- 
wise as viewed from the flywheel end. A specially deep 
alternative sump may be fitted where angles of tilt in excess 
of the foregoing are necessary. For certain duties, mostly 
industrial applications, an oil cooler may be required. A 
tubular cooler unit may be mounted horizontally inside the 
main cooling air trunk. 

For the relatively small amount of cooling air required for 
the single-cylinder engine, the conventional flywheel impeller 
is adequate and was adopted for its constructional simplicity. 
The multi-cylinder units, however, could be better served by 
a small separate fan operating at a speed considerably higher 
than that of the engine crankshaft. A decision was taken to 
use an axial-flow fan, rather than a centrifugal fan, as the 
axial type can be more compactly installed and requires a 
neater and simpler ducting and cowling arrangement. The 
cooling effect of air is proportional to its rate of flow and is 
largely independent of its pressure. Fan diameter is influen- 
ced by the physical dimensions of the engine to which it is 
fitted and the maximum speed of the impeller is limited by 
the blade tip speed at which the noise level becomes obtrusive. 
High overall efficiency is essential, or too large a proportion 
of engine power is absorbed in driving. 

For the PC engines, a high-solidity axial fan with inlet 
guide vanes and an 8 in diameter, eight-bladed impeller was 
designed and developed, and eventually standardized for the 
multi-cylinder units. The use of a common fan is an obvious 
production economy and only variation of the driving 
arrangements is necessary to obtain rotational speeds and con- 
sequent flow rates to meet the requirements of two-, three- and 
four-cylinder engines. Twin belts transmit the drive from 
the crankshaft to the fan, with a tensioning pulley mounted 
on an adjustable, pivoted bracket on the timing cover. The 
impeller spindle is mounted in a roller bearing and a ball 
bearing. 

In the case of the four-cylinder engine, the ratio of the 
drive is 1: 1-79, giving a fan speed of 5,375 rev/min at the 
rated maximum engine speed of 3,000 rev/min. At that 
speed, the fan static head is 1-2 in water, the delivery of air 
is at the rate of 934 ft*/min, and the power absorbed in 
driving is 1:15 h.p. The main delivery duct from the fan is 


A Petters PC3 air-cooled diesel engine powers the new Mercury ACD 
industrial tractor which has a drawbar pull of 2,000 Ib 


Automobile Engineer, August 1957 





Suspension of a three-cylinder traction unit on Metalastik sandwich-type 
mountings. Torque-reaction abutments are fitted on each side of the 
gear unit 


arranged alongside the cylinder heads and encloses the com- 


bustion air manifold, the fuel injectors and, when fitted, the 
lubricating oil cooler. Access to the injectors for servicing is 
by way of a full-length panel in the duct. This panel is 
completely detachable and is secured by Dzus rapid-action 
fasteners. It may be necessary in certain installations for 
the cooling air, heated in its passage over the cylinder heads 
and cylinder barrels, to be ducted away from the engine. 
Suitable adaptors can be supplied for that purpose. 

Since the engines are of the direct-injection type and operate 
at a compression ratio of 18:5: 1, starting is positive and 
easy at normal atmospheric temperatures. Single-cylinder 
and twin-cylinder units are started by hand-cranking, but 
12 V electric starter motors are standard equipment on the 
three-cylinder and four-cylinder engines. The Lucas motor, 
which has a solenoid-operated, positive-engagement pinion, 
is mounted high on the crankcase on the exhaust side of the 
engine and is shielded from the heated cooling air leaving the 
cylinders by a horizontally arranged deflector plate. 

Although the engines can be started on full compression, 
decompressor mechanism is fitted to make hand-cranking 
easier and to facilitate servicing operations. The decom- 
pressor gear comprises a throw-over cam, which engages an 
abutment lug formed on the rocker lever for the exhaust 
valve. As the cylinder heads are individually demountable, 
short decompressor camshafts are connected by means of 
Oldham couplings for operation from a single control lever. 
The loose elements of the couplings are pinned to their 
respective shafts to prevent accidental loss when a head is 
lifted. 

The dynamo fitted as standard is the 12 V Lucas C.39P2 
unit, belt-driven at 1-53 times engine speed. Maximum 
current generated is 16°5 A, giving a capacity of 198 W. The 
cutting-in speed of the dynamo is 2,000 rev/min, which is 
approximately equivalent to an engine speed of 1,300 rev/min. 
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As standard, the direction of engine rotation, viewed from 
the flywheel end, is clockwise on single- and twin-cylinders 
units, and anti-clockwise on the three- and four-cylinder 
engines. The design of the engines, however, makes it 
possible for these rotational directions to be reversed if 
necessary. 

To meet the requirements of a wide variety of applications, 
an extensive range of suitable auxiliary equipment is available. 
Over-centre, plate-type clutches and 2: 1 and 4: 1 reduction 
gears can be fitted for industrial or marine engines. Traction 
units are equipped with heavy-duty, three-speed and reverse 
gearboxes by P. R. Motors Ltd., and Borg and Beck clutches. 
For automotive units, the Standard small car gearbox with 
four ratios from 1: 1 to 4-27: 1 and reverse is used for the 
twin-cylinder engine. The Morris N.G.L. gearbox with four 
ratios from 1 : 1 to 4-99 : 1 and reverse can be fitted to the 
three- and four-cylinder units. 

As in many industrial applications the engines will be 
required to operate continuously under adverse atmospheric 
conditions, special care has been taken to provide for the 
efficient cleaning of combustion air and filtration of the fuel 
and lubricating oil. All working parts are enclosed and the 
unit generally is dust-proof. The only exceptions are the belt 
drives for the cooling fan and the dynamo. Engines for 
industrial or other exposed installations are equipped with 
belt shields, but these shields are not required in bonnetted 
automotive installations. 

The illustrations of a three-cylinder traction unit show a 
resilient three-point mounting system using Metalastik 
components. Interleaved, multiple rubber sandwich mount- 
ings arranged at an inclination to the vertical are positioned 
low at the centre front and high at each side of the flywheel 
housing. Rubber torque-reaction abutments are provided 
on each side at the rear extremity of the gear unit. 

Overall dimensions of the engine are: height, including air 


Rear view of a traction unit fitted with a P.R. Motors three-speed and 
reverse gearbox. The connections to a lubricating-oil cooler located in 
the main air duct will be seen above the bell housing 
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cleaner, 303 in; width, over cooling fan and dynamo, 21} in; 
and length, including belt shields and flywheel housing, 23 in 
for the three-cylinder engine and 28} in for the four-cylinder 
unit. Throughout the engines Unified screw threads are used 
and, wherever practical, Simmonds Pinnacle self-locking 
nuts are fitted. Conforming to international practice, screw 
threads on the fuel injection equipment are to metric 
standards. 

Petters Ltd. have an exceptionally long record in the pro- 
duction of small internal combustion engines and the 
Company’s recent experience relating to methods of cooling 
is of some interest. Three years ago their sales of small units 
were in the ratio of 3 : 1 in favour of water cooling. Currently, 
however, the trend has been reversed and sales are now 


proportioned at approximately 3: 1 with preference for air cool- 
ing. The small industrial tractor illustrated has recently been 
introduced by the Mercury Truck and Tractor Co. Ltd. of 
Gloucester. It is powered by the Petters three-cylinder air- 
cooled diesel engine combined with an automotive type 
three-speed gearbox and has a low-ratio worm-drive trans- 
mission to give a drawbar pull of 2,000lb. Designated 
Model 20 ACD, it is the diesel-engined version of the 
Mercury Model 10F petrol-engined tractor which has been 
widely used in industry and by railways, air lines, and public 
authorities during the past fifteen years. Although the 
overall dimensions of the tractor are only 78 in long and 48 in 
wide, it is capable of moving loads up to 15 tons on a level 
surface. 





Transfer 


Pressing” 


The Application of Automation to Press Work 


‘ee tremendous advantages to be gained from automatic 
production in the press shop are clearly illustrated by what 
happened when a transfer press was introduced to make a 
certain part for a car engine. Before the advent of the auto- 
matic machine, six, 84 in, 300 ton straight-sided presses were 
used to produce this part. With the introduction of the 
transfer press, it became possible to make the complete part 
on one machine. 

The benefits to be gained from such an innovation are not 
limited to greatly increased production, with subsequent cost 
reduction, although this is very marked. Saving in floor 
space can be considerable, and in this particular instance 
amounted to some 50 per cent. Furthermore, the savings in 
materials handling was estimated to be 75 per cent. 

But one of the most important developments resulting from 
the introduction into a factory of such manufacturing aids as 
transfer presses—indeed, perhaps the most important—is the 
fact that each worker’s “‘zone of safety”’ is inevitably increased. 
With automatic controls, it becomes unnecessary for a worker 
to approach a machine in motion. 

A proper approach to efficient press production must take 
note of several important factors. JNot only must means be 
provided for a high rate of production with a minimum of 
manpower, but means must also be provided to reduce to an 
absolute minimum the change-over time from the production 
of one type of stamping to another. This change-over must 
be accomplished in minutes rather than in hours. Further- 
more, automatic press equipment must be flexible, that is, it 
must be able to produce a variety of stampings to-day, and a 
completely new or redesigned product tomorrow. 

These three concepts—automatic transfer and handling of 
work; rapid change-over time; and complete flexibility and 
versatility—have been very much borne in mind by the 
Clearing Machine Corporation in designing and building 
their latest equipment. They have not only dictated new 
mechanical designs for presses and press equipment but, 
equally important, they indicate a completely new approach 
to press plant design and operation. 


Automatic transfer and handling of stampings 

It has long been recognized that transfer type presses are 
singularly adapted to efficient high speed production, and in 
fact these presses have been used in Europe for some time, 
although only for the production of small components. 
Transfer presses are designed to perform numerous operations 





*Based on a eo presented by Gordon M. Sommer and Robert H. 


Barlow of the Clearing Machine Corporation to the Inst. Prod. Eng. 
Automatic Production Conference. 
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on a component and thus produce a completed part within 
one press. In this type of press, the part is transferred from 
station to station by a feed mechanism that is mechanically 
driven from the press itself. 

Synchronization of the press and feed mechanism is auto- 
matic and consistent. There are no limit switches to be 
tripped, no relays to operate, no air valves to actuate and no 
air cylinders which must be timed. Compare this with the 
typical automatic press line, which requires that dozens of 
limit switches, relays, air valves and cylinders be operated 
every time a part is produced. Malfunction of any device puts 
the press line out of operation until repairs or adjustments are 
made. Another shortcoming of this type of line automation 
is that the part is pushed, pulled, shoved, flipped and convey- 
orized, which means that control of the work is often lost 
between each press and relocation is necessary. 


Transfer press automation 

Transfer press type of automation consists in very definite 
right-angle motions, which give positive and accurate index- 
ing of the work. That the part is always under positive control 
is the reason for the greater efficiency of this type of automa- 
tion. The basic concept of press line automation held by the 
Clearing Machine Corporation is that a line of presses is 
essentially one big transfer press, with only the station centres 
increased. 

The major difference between the Corporation’s first 
approach to this type of automation and the present practice 
is that only one mechanical source is used to power the auto- 
mation for a complete line of presses, when the line is less than 
75 ft long. The mechanical source is similar to the feed 
operating mechanism of the Transflex press. For line auto- 
mation, the feed operating mechanism is driven continuously 
by a variable speed motor through a clutch and brake unit. 
The presses are single-stroked by a feed mechanism. In this 
way the speed of the press line can be changed and the presses 
and feed inched independently. 

The conventional transfer press automation consists of two 
motions—a clamping and unclamping motion, and an index 
or transfer motion. This has always limited the transfer press 
automation to parts with a comparatively flat flange or edge. 
A recent Clearing development introduces a third, or “‘lift’’, 
motion to these mechanisms. It is now possible to use this 
type of automation with virtually any type of stamping. It is 
adaptable to both the transfer and to the automatic press line. 
A single source is used to power all the automation, including 
a turnover for a complete line of presses. Only one limit 
switch is required for the press line synchronization. This 
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means that for the first time automation of complete lines of 
presses can be as precise and efficient as a transfer press. 

In addition to having automatic equipment that is precise 
and efficient, it is necessary to consider change-over time. 
Clearing Machine Corporation have recently developed ‘“‘push 
button” die setting, so that the change-over can be reduced 
from hours to minutes. This development makes it entirely 
feasible to change a press or press line from one part to another 
every four to eight hours. 

A great deal is said these days about the advantages of 
integrated production. Integrated production means that the 
parts are produced only as required, thus eliminating large 
stockpiles and inventories. Since it is obviously not feasible 
to have a separate production line, or transfer press, for every 
type of stamping, it is equally obvious that press lines and 
transfer presses must be equipped with means for quick die 
and automation changes, if integrated production is to become 
a reality. 


“Push Button” die setting 

With “push button” die setting and Transflex automation, 
change-over time is reduced to a minimum. The old dies 
are removed from and the new ones secured in the press 
automatically and by push button control. Since the dies are 
loaded at right-angles to the work flow, and since Transflex 
automation consists of straight line motions, the change-over 
consists merely in replacing sets of feed channels. These 
channels, with the appropriate feed fingers, become a part of 
the tooling set-up and are, in essence, a part of the die equipment. 

A press so equipped has two, specially-designed bolster 
structures. They are mechanically connected and are power- 
driven to the right or left through the press uprights. While 
a production run is in progress, the bolster not in use can be 
loaded with the die for the next production run. The bolster 
is designed so that standard pressure pins can be placed out- 
side the die space area and the lower die shoe completely 


secured. After the production run is completed, the bolsters 


are power-driven to the left. This removes the die that has 
been used and places the new die in the die space area. The 
old die is now at the left of the press. It can be removed at 
any convenient time and replaced by another die for another 
production run, for which the bolsters will be moved to the 
right. Dies can be changed in complete lines of presses 
simultaneously, without any waiting for overhead cranes or 
die trucks. The punches are clamped to the slide, or slides, 
by means of automatic or semi-automatic clamps. 

Since a basic principle of “‘push button” die setting is to 
load the dies at right-angles to the flow of work, the moving 
bolsters are operated front to back in a Transflex press. The 
advantage of this arrangement is that an absolute minimum 
of automation is removed for die setting. Two sets of feed 
tubes and channels are mounted on the bolsters, so that the 
feed fingers, as well as the dies, can be mounted and adjusted 
during press operation. The feed tubes can be readily 
coupled together during the change-over time. 

One of the latest Clearing developments is a Transflex 
press for the production of two different components for two 
different products. It has an overall length of 58 ft, five 
slides, a transfer feed stroke of 40 in, and will produce more 
than 700 stampings per hour. This press incorporates many 
advanced concepts of flexible automation. These were not 
all envisaged in the initial stages of development. In fact, 
some were evolved to meet the specific production problem. 

The original request was for a transfer feed press which 
could handle the seven operations required for either part. It 
was intended that dies should be changed whenever produc- 
tion was to be shifted from one product to the other. Under 
these conditions, runs would have to be relatively long, and 
inventories would have to be maintained on both types of 
parts. Moreover, the die change-over would have taken 
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considerable time out of the production schedule. It should 
benoted that moving bolsters had not then been fully developed. 

The first suggested improvement involved a reconsidera- 
tion of die design in order to use some of the dies for both 
parts. This would lessen the number of dies to be changed 
and therefore shorten down time for change-over. Clearing 
development engineers carried this a step further and sug- 
gested a press that could hold all of the dies required for both 
parts, and in which change-over could be effected by slide 
adjustments. This would eliminate the manual work involved 
and would shorten change-over time from hours to minutes. 

In addition to the more obvious advantages of reduced 
labour costs and less down time, this innovation made possible 
completely new thinking with regard to production schedul- 
ing. Change-over could be more frequent and inventories 
kept to the very minimum. Thus, production could be 
closely integrated with the assembly operations for the two 
products. In point of fact, the change-over is made in 10 
minutes. 

Putting both sets of dies in the press at the same time 
increased the size of the press from seven to nine stations. It 
also created some problems of unbalanced loading. However, 
multiple-slide arrangements overcame these. The addition 
of several between-slide uprights further increased the size 
of the press. Split slides were then conceived to eliminate 
some of the extra uprights and so reduce overall dimensions. 
Split slides are a pair of slides which operate between a single 
set of uprights, and guide against each other at the middle. 
The additional benefits of split slides—individual die adjust- 
ment and more satisfactory performance under conditions of 
unbalanced loading—also proved advantageous in the press. 

Even after the removal of several uprights through the use 
of split slides, the press was still remarkably large. It now 
measures over 45 ft left to right across the main frame 
structure. It is doubtful whether a press of these dimensions 
could be constructed in a conventional manner. Certainly, 
shipment and erection in the customer’s plant would have 
been difficult, if not impossible. Furthermore, a structure of 
this size could be a monstrous white elephant if production 
requirements changed radically. 


Modular construction 

Because of this the Clearing Machine Tool Corporation 
developed the concept of modular construction. This parti- 
cular press breaks down into two basic units, that is, two 
crowns and two beds are provided. They are joined together 
by a common upright to form one structure. Individual 
drive is provided for each crown, but the two drives are 
mechanically coupled together. The press is practical to 
manufacture, easy to erect and easy to ship. Furthermore, if 
more die stations are needed in the future, the modular 
frame components can be taken apart, additional components 
added and the whole reassembled into a larger machine. 
Similarly, if the big machine is no longer required, the common 
upright can be replaced by two standard end uprights and the 
result will be two independent smaller presses. This is highly 
integrated production at its best. 

With the increasing use of automatic equipment, it became 
apparent that concern was being felt regarding the effect on 
the future of industrial workers. If these wonderful new 
machines could each do the work of several of the old type, 
and need only the minimum of attention, what would happen 
to the men displaced by such a development? Time has 
shown that such anxieties are without any real foundation. 
In many companies the introduction of the presses described 
and other similar equipment has so increased production, 
enabling the manufacturers to sell to bigger markets, that 
plants have had to be enlarged to meet the demands. Conse- 
quently, the men displaced initially have merely been trans- 
ferred to other sections and processes. 








PNEUMATIC SUSPENSION 


The * Pneuride” System Developed by Dunlop Rubber Co. Ltd. 


Asm as a suspension medium has the outstanding advantage 
that “spring stiffmess’’ can be controlled to increase with 
deflection instead of remaining constant as with conventional 
forms of springing. In the “‘Pneuride’”’ pneumatic suspension 
developed by Dunlop Rubber Co. Ltd., for road vehicles, 
full advantage has been taken of this characteristic to provide 
a low-rate spring for small movements, while at the same time 
allowing a higher rate for larger deflections. As a conse- 
quence the build-up of resonant oscillations in the system is 
avoided. 

In place of the normal steel springs, the 
suspension uses flexible air springs of convoluted-bellows 
formation in conjunction with a levelling valve that auto- 
matically compensates for variations in vehicle loading. 


**Pneuride”’ 


Diagrammatic layout of the ‘‘Pneuride’’ suspension system 


Air spring fitted to a front suspension system 


Conventional dampers are retained. The air spring is 
constructed of rubber and nylon cord under methods proved 
by long experience in the tyre industry, while the levelling 
valve has been developed specifically to meet the require- 
ments of the pneumatic system. 

As is well-known, in some forms of suspension dry 
friction renders the spring almost inoperative under light 
loads, with the result that the vehicle is cushioned mainly 
onits tyres. In contradistinction, because there is no inherent 
friction in the “‘Pneuride”’ air spring, constant performance 
is assured under all weathers and the shock absorbers can be 
specified for given conditions. Some damping is contributed 
by the interflow of air between the air spring and its asso- 
ciated air tank, thus reducing the amount of work that the 
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Air spring fitted to a rear suspension system 
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The air spring system has a low frequency for all loads. A steel spring 
has a very high frequency with light loads 


shock absorbers are called upon to do in service. 

A major problem with heavy vehicles has hitherto been the 
high-frequency vibration set up when they were used 
unladen or when carrying bulky loads of relatively low weight, 
because the springing was generally designed to cater for 
maximum load conditions and was, therefore, too stiff for 
low load conditions. In the “‘Pneuride’’ suspension system, 
whether the air springs are lightly or heavily loaded, the 
air pressure is automatically adjusted by the levelling valve. 
This ensures maintenance of the designed frequency to give 
a similar ride under all loadings. The standing height of the 
chassis relative to the wheels remains constant. 

In addition, full spring travel is assured by the control 
exercised by the levelling valve, and the vehicle does not 
depend upon bump stops when heavily loaded or upon 
rebound stops when travelling light. For any loading, the 
optimum position for the “‘Pneuride”’ suspension is approxi- 
mately the mid point of available travel. A “delay device” 
incorporated in the valve ensures that normal movements of 
short duration do not bring it into operation. This delay 
functions only during valve opening, closure being effective 
immediately the mid point is reached. Provision has also 
been made for over-travel, and the valve cannot be damaged 
by further movement when fully open. The air spring has 
been designed for long, trouble-free life. Its motion is such 
that the stresses imposed are exceptionally low so that there 
is virtually no risk of fatigue failure. Lengthy tests under 
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For all loads, the static deflection of the air spring system is constant. 
The static deflection of a steel spring varies with load 


extreme conditions have shown that the possibility of failure 
in service can be discounted. However, if for any reason it 
should be necessary, the air can be released from the system 
and the vehicle can ride to base on the rubber stops provided. 

Each air spring is connected to an air capacity tank. This 
arrangement increases the volume of air acted upon by the 
spring deflections and thus reduces the rate of the spring. 
The tank may be fitted directly to the air spring, or may be 
located elsewhere and connected by piping. Suitably sealed 
frame members or radius arms may be adapted as capacity 
tanks. Normally the maximum working inflation pressure 
of the air springs is 100 lb/in*. In practice, pressures are 
rarely required above 80 lb/in?, a figure readily provided by 
the vehicle compressor. For lighter vehicles replenishable 
containers may be used. The air supply necessary is, in 
fact, small, since by reason of the delay device air is admitted 
only when the leading is increased. 

In addition to the improved ride, pneumatic suspension 
also leads to a considerable reduction in noise level, a factor 
of importance for public service vehicles. It is also claimed 
that the “‘Pneuride” air suspension system not only offers 
increased efficiency, but will also reduce maintenance and 
replacement costs. Its use in conjunction with rubber- 
bushed radius arms completely eliminates the need for 
lubrication. Furthermore, as the system provides a con- 
sistently soft and controlled suspension for all conditions, 
additional loads on the tyres are minimized. 





Lubricant for Free-Piston Engines 


SPECIAL lubricant for free-piston engines has been 

developed by Shell and is now available, where required, 
throughout the world. Tests leading to the development 
of this lubricant have taken six years and have been done in 
collaboration with Société Industrielle Générale de Mécanique 
Appliquée of Lyon, France, and General Motors in the 
United States; it is already in use in practically all the gas 
generators built by SIGMA. 

Basically, the free-piston engine is similar to a gas turbine, 
with this difference—a reciprocating instead of centrifugal 
blower is used. There are two pistons in a horizontal 
cylinder and fuel is supplied between them. When the 
pistons advance, the fuel-air mixture is compressed until 
it fires and the explosion throws the pistons apart. Com- 
pression of air behind them moves them forward again. The 
hot exhaust gases feed a turbine. It was the combination 
of the high compression pressures and high heat release 
in the cylinders which originally caused lubrication problems. 

Late in 1950, when SIGMA had begun small-scale 
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production of GS. 34 units, experience had revealed that 
cylinder and piston ring wear rates and cylinder and piston 
cleanliness were unsatisfactory. 

Various Shell lubricants were tested in the following two 
years and the best was subjected to a 500-hour endurance 
test in 1952 in a two-cylinder electric generator unit at 
Rheims. At the conclusion of this test a strip-down of the 
engine revealed a marked improvement in cleanliness and 
a sharp reduction in wear. An additional 600-hour test 
produced similar results and also a decided decrease in 
compressor delivery valve deposits and air- box fires, as a 
result of a joint effort of both the free piston engine maker 
and the Shell Company. Over the next four years refinements 
and improvements were made in each successive oil based 
on the test results of SIGMA engines. Concurrently with 
the Lyon and Rheims test, long term tests were also being 
run by General Motors in the United States, on a SIGMA 
built GS. 34 generator. The result of these tests was the 
development of Shell Free-Piston Engine Oil. 





Fig. 1. Automatic bearingizing 
machine for sizing gudgeon pin 
holes to within 0-0002 in and im- 
parting a good surface finish 


AMERICAN MACHINE TOOL 
DEVELOPMENTS 


Interesting Special-Purpose Machines Recently Introduced in the U.S.A. 


Ix the past few years great attention has been paid to the 
development of mammoth trahsfer machines for use in the 


American automobile industry. The interest in these huge 
machines has tended to overshadow other developments, 
which, though smaller and less spectacular, can nevertheless 
lead to greatly increased output at lower unit cost. A few 
of the recent American developments in this field are 
described in these notes. 


Automatic bearingizing machine 

An automatic machine for sizing and finishing the gudgeon 
pin holes in automobile pistons is shown in Fig. 1. It has 
been developed by the Hole Engineering Service of Detroit, 
Michigan. The machine comprises a conveyor, locating 
station, bearingizing station and a work-unloading device, 
all combined to function as a continuous-operation automatic 
unit. It processes four pistons simultaneously in an eight 
second cycle, within size accuracy of 0-0002 in and 5 micro- 
inch surface finish. 

Six air cylinders are used to effect automatically all the 
main functions of the machine. They are electrically inter- 
locked to provide the desired operation sequence, and each 
cylinder has its own pressure regulator, lubricator, filter and 
speed control valve. The cylinders operate from a common 
shop air supply, and the pressure regulators are set at 
25-50 Ib/in?. This is just sufficient to allow each machine 
function to be adequately performed with maximum economy 
in the use of air. The speed control valves determine the 
rate of cylinder piston travel, so that even slight shocks to the 
machine or workpieces are completely eliminated. In 
addition, each cylinder has built-in adjustable cushions at 
each end, which provide additional assurance of shock 
elimination. 


The machine selector switch has two positions. With it 
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in one position, the machine will operate through one 
complete cycle and then stop. This is for convenience in 
setting up. When the setting up is completed and the 
machine is ready for a production run, the selector switch is 
moved to the second position. This allows the machine to 
operate in continuous non-stop cycles until the stop button 
is operated. 

Pistons are loaded, either manually or automatically, with 
the head end down in a one-sided nest on the conveyor 
platens. The gudgeon pin holes may point in any direction. 
The operation sequence is as follows: Cylinder No. 1, 
which is inside the conveyor housing, actuates the conveyor 
mechanism, causing it to advance four pistons and bring 
them directly under the locating station. Cylinder No. 2 
then operates to lower the four-spindle locator and a spindle is 
lowered into each of the four pistons. During this advance, 
cylinder No. 3 actuates the rotating mechanism that rotates 
the spindles to bring the gudgeon pin holes into the correct 
position, that is, at right angles to the conveyor. 

When the pistons are correctly positioned, cylinder No. 2 
retracts its piston rod and raises the four-spindle locating 
assembly clear of the work, while cylinder No. 3 returns to 
its starting position. At this stage cylinder No. 1 again 
actuates the conveyor mechanism, this time to bring the four 
pistons to the bearingizing station. Cylinder No. 4 then 
comes into action, and as its piston rod moves down it moves 
an attached four-spindle holding assembly down to the 
pistons. Each of the four spindles has a rectangular holder 
attached at the bottom, and as the spindles move down, the 
holders are automatically inserted, one in each piston, 
between the pin hole bosses to hold the piston in a floating 
position to take the thrust of the bearingizing operation. 

For the sizing and finishing operation there are four 
horizontally-mounted tools, one for each workpiece. Each 
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tool incorporates a number of rollers, cam actuated to impart 
200,000 blows per minute to the surface under treatment. 
The tools are rotated by an electric motor and are fed in by 
cylinder No. 5. When the holes are finished, the tools are 
automatically retracted and No. 1 cylinder actuates the 
conveyor mechanism to move the four pistons to the work 
unloading device. Actually, of course, every time No. 1 
cylinder actuates the conveyor mechanism, a three-fold 
operation is carried out. That is, the conveyor simultane- 
ously moves four pistons to the locating station, moves four 
located pistons to the bearingizing station and moves four 
processed pistons to the unloading device. 

When the four finished pistons are moved to the work 
unloading device, they move in front of a rail unit, which 
has a sliding member operated by No. 6 cylinder. The 
operation of this cylinder causes the rail to move the finished 
pistons to a belt conveyor for transfer to the next manu- 
facturing process. 


Automatic wheel rim line 

Hautau Engineering Company, 721 Wanda, Ferndale 20, 
Michigan, who specialize in the development of automation 
equipment have recently developed a wheel rim line for the 
Firestone Steel Products Division. This five-station machine 
shown in Fig. 2, automatically embosses, pierces and 
chamfers large wheel rims. Three fifty-ton, hydraulic 
C-frame presses are integrated with a high speed in-line 
transfer mechanism to provide a compact high-production 
machine. The rims processed range in size from 12 in to 
48 in diameter. 

In order to facilitate rapid change-over from the dies for 
one size of rim to those for another, the presses are arranged 
for rapid adjustment in three planes and also have a rotary 
adjustment. The heavy C-frame construction takes the 
action and reaction forces of operation within itself, thereby 
eliminating any deflection of the rest of the machine. In 


action, the C-frame is rapidly advanced on ball ways to the 


pressing position by an air cylinder. The press ram is 
powered by an hydraulic booster cylinder and has a 2 in 
pressing stroke. 

The transfer mechanism has both longitudinal and vertical 
movement. There is 10 in vertical travel on ball ways. It is 
hydraulically actuated. A three-station travelling carriage 
transfers the rims when the lifting mechanism is in the down 
position. Adjustable clamps for securing the various 
diameter rims are mounted to the lift mechanism at each 
station. The travelling carriage reciprocates on large 
V-type rollers. 


Fig. 2. Hautau, five-station 

automatic wheel rim line. Rims 

are embossed, pierced and cham- 

fered, and the line is sufficiently 

flexible to handle rims from 
12 in to 48 in diameter 
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As already stated, the machine has five stations; a loading 
station, three working stations and an unloading station. 
Wheel rims are fed down an incline to the loading station 
where a mechanical loader elevates them to the loading 
position. The travelling carriage moves the rim from the 
loading station to the first working station and at the same 
time moves the rims in process forward one station. When 
the rims are in position, the power clamps are automatically 
actuated at all stations. The rims are then elevated to the 
pressing position. At station 2 the embossing operation is 
carried out, the valve stem hole is pierced at station 3 and 
chamfered at station 4. Approximately 400 rims per hour 
are produced. 


Punched tape machine control 

Punched tapes control all the functions of the Barnesdril 
horizontal, single-spindle drilling, spotfacing and chamfering 
machine illustrated in Fig. 3. The machine is designed for 
machining radial holes in cylindrical parts up to 36in 
diameter and up to 30 in long, supported vertically on an 
automatically indexed 40in diameter rotary table. This 
particular machine has been tooled to carry out 248 drilling, 
spotfacing and chamfering operations on aircraft gas turbine 
compressor housings. 

The horizontal spindle is bored to take No. 3 Morse taper, 
vertically adjustable adaptors. It is, therefore, necessary 
to use pre-set tooling. The spindle drive is through V-belts 
from a four-speed 2h.p. constant horse-power motor. 
Spindle speeds, as programmed for the best machining 
practice, are controlled automatically by the punched tapes. 
The spindle is mounted in a vertically adjustable housing, 
which can be moved, under the control of the punched tape, 
over a maximum distance of 30 in, by a 1 h.p. motor and a 
ball-bearing precision lead screw. The maximum speed of 
movement is 60in/min. A Selsyn motor indicates the 
desired position of the spindle and feeds the information 
back to the control system. It is claimed that the controls 
are so accurate that the spindle position can be repeated 
within 0-001 in. 

Indexing of the rotary table is effected by a 14 h.p. motor 
under punched tape control. A Selsyn motor, geared to the 
table feeds position information back to the control panel. 
The position can be repeated within 0-001 in on a 40 in 
diameter. The table position is automatically checked after 
the table is clamped. Once the table is located, it is hydrauli- 
cally clamped to flat supporting ways under the periphery. 
More than 12,0001b of workpieces and fixtures can be 
mounted on the table without fear of distortion. 





In-and-out movement of the drill head and column is 
provided by a hydraulic cylinder. It includes rapid approach 
at 300 in/min and four feed-rates, each of which can be set 
between 0-5 and 11-0in/min. Both the spindle and the 
column feeds are selected as designated by the tape. The 
controls are so arranged that two feed-rates can be used in 
sequence, if this is desired. Three sets of cam-actuated limit 
switches provide three depths of penetration and rapid 
return as selected by the punched tape. Because the feed is 
usually to a positive stop, with the depth of cut controlled by 
pre-setting the tool in its holder, the depth of cut can be 
controlled within 0-001 in. 

The control console houses all the manual control elements 
and a tool control board. There are positions for holding up 
to 13 different tools, each pre-set in a holder, in the tool 
control portion of the console. Any of the 13 positions can 
be locked out, according to job requirements. The machine 
will not function unless a tool is placed in each active position 
on top of the console, except for the tool designated by the 
tape as the one that should be in use. The control tape can 
be punched to designate tools in any required sequence. 
This permits tools to be used in any sequence no matter 
what their positions may be on the console. Thus, the tool 
arrangement need not be changed when jobs requiring 
different combinations of these tools are interchanged to 


Fig. 3. Barnesdril single-spindle 
machine with punched tape 
control. It is tooled to carry out 
248 drilling, spotfacing and 
chamfering operations 


machine a different component. 

Tool selection is indicated by the tape. A signal light on 
the console is activated by the tape to indicate the next tool 
to use when a step in the machining cycle has been completed. 
The operator must remove the previously used tool from the 
machine spindle, replace it in its proper position on the 
console, and take the indicated tool from the console before 
the machine can be re-started. For safety reasons, the 
machine does not restart automatically after a tool change. 
Each new step in the cycle must be initiated by pressing a 
push-button on the console. 

The control system is built round a numerical positioning 
control developed specially for this machine by General 
Electric Co. It uses punched tapes to introduce dimensional 
control information to the machine. Eight-hole, 1 in wide 
tapes can be used in any lengths. The holes represent 
digital dimensions, each transverse row representing one 
digit. This control system can be modified to use any 
standard business machine cards with dimensional 
information. 

Gaston E. Marbaix Ltd., of Devonshire House, Vicarage 
Crescent, London S.W.11 are the agents for the automatic 
bearingizing machine and the Barnesdril machine, and 
Automation Ltd., of the same address, for the Hautau auto- 
matic wheel rim machine. 
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Machining 


Aluminium 
Pistons 


High-rate Production on the Tarex Automatic Turret Lathe 


Nor infrequently elaborate and versatile machine tools 
are used mainly for relatively straightforward machining 
operations and the potentialities of the machine are far from 
being fully realized. For example, in the case of the Tarex 
single-spindle, automatic turret lathe,* it has been found 
that too often the user’s planning or methods department 
approach a specific problem with what may be described as a 
conventional ‘“‘screw-machine”’ attitude. Actually, the 
machine finds its best uses when considered as a precision 
turret lathe working automatically. When user and machine 
manufacturer collaborate in the investigation of a machining 
problem, quite outstanding progress may be made. An 
instance of the fruitful results of such co-operation has been 
the complete external machining of a die-cast aluminium- 
alloy piston in a single operation for a Continental auto- 
mobile manufacturer. 

The machine is the TAR-H, arranged exclusively for 
chuck work and equipped with an eight-station turret and a 
spindle-positioning device. Loading of the blank is done by 
hand, as also is the unloading of the finish-turned piston, 
but even these operations are facilitated by the machine. 
The accurate location of the blank and its clamping prior to 
the commencement of machining are effected as part of the 
machine automatic cycle. 

Clamping is performed by an air-operated, double-acting, 
expanding mandrel having two independent sets of jaws. 
Sequencing and timing of the work-gripping programme is 
controlled by the machine camshaft, with micro switches 
actuating electromagnetic valves. The blanks are cast to 
very close tolerances and internally the castings present a 
very intricate profile. These characteristics tend to facilitate 
the machining as only a relatively small amount of material 
has to be removed. On the other hand, they impose very 
difficult conditions for clamping since the run-out must be 
held to a very low permissible maximum. Any failure to 
maintain the work within this specified maximum run-out 
will result in uneven wall thickness and the production of 
scrap. Another difficulty encountered arises from the 
thin section of the piston walls. Excessive or ill-regulated 
clamping pressure can deform the castings and lead to the 
production of oval, tapered, or barrelled components that 
must subsequently be rejected. 

Production was planned by the user’s process engineers, 
bringing their experience of piston machining, in active 
collaboration with the Tarex tooling engineers, using their 
knowledge of the machine and its capabilities. First, the 
conditions under which the machine is operated may be 
noted. The spindle rotates at 2,551 rev/min, giving a 
maximum cutting speed of 550 m/min. In each minute of 
working time the spindle is braked from 2,551 rev/min to 
a standstill, remains stationary for a few seconds,.and is 
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then rapidly accelerated to the working speed of 2,551 
rev/min. Obviously, only a robustly constructed machine 
can perform satisfactorily under such conditions. The spindle 
must be stiffly proportioned and well supported, and the 
carbide cutting tools must be rigidly mounted. The mach- 
ining tolerances to be held on the work are given on the 
detail drawing of the piston. All dimensions are in 
millimetres. 

Specially developed for this component, the expanding 
mandrel has two air-operated, independently controlled 
sets of jaws. The rear set, that is the set closer to the 
machine spindle, comprises four evenly pitched jaws that 
can exert either a high-pressure or a low-pressure grip in 
the piston skirt. At low pressure, since they operate con- 
centrically, they act more as a guide or as a steady 
than as a clamping means. Only two jaws, arranged dia- 
metrically opposite to each other in a plane at 45 deg to the 
planes containing the jaws of the rear set, are provided in 
the front set. Because of the unsymmetrical shape of the 
piston interior, one jaw has a single grip surface and the 
other two spaced and angled grip surfaces to give an effective 
three-point clamping action. 

Flats are formed on each side of the mandrel to give 
clearance for the gudgeon pin bosses in the interior of the 
piston. This feature is used to advantage to locate the 
piston loosely in relation to the spindle and to position the 


Machining details and tolerances of piston. All dimensions are in 


millimetres 
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TOOLING LAYOUT 
External machining of aluminium piston, 66-16 mm diameter. 
Spindle speed 2,551 rev/min. Cycle time 60 sec-+- manual 
loading and unloading 
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jaws opposite to their appropriate gripping surfaces in the 
piston. Since loading is performed by hand, the operation 
has to be regularized in order to reduce the time required to a 
minimum. Any fumbling or searching by the operator to 
ascertain the convenient angular position of the blank to 
enable it to be fed on to the mandrel would involve loss of 
time. The machine is equipped with the standard spindle- 
positioning mechanism and this is set to stop the spindle 
always in the same angular position. In this case, experience 
has shown that the most suitable position is that where the 
flats on the mandrel are vertical and the blank can be loaded 
with the gudgeon pin bosses lying horizontally. 


Schedule of Operations 





Feed 
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B.S—back slide; F.S—front slide; V.S—vertical slide; 4 S—-fourth slide 
Bracketed items relate to overlap movements that do not add to cycle 


time 
Spindle rotation is left-hand, reverse of normal, throughout the cycle 


From the front face of the mandrel project four tooth- 
shaped abutments, the function of which is to locate the 
blank axially. The form and arrangement of these abutments 
has been determined in order to suit the substantially flat 
surfaces remaining between the reinforcing ribs on the 
interior of the piston crown. To load, the operator feeds the 
blank on to the mandrel up to the four frontal abutments 
and pushes a button to actuate the front pair of jaws and 
clamp the blank. He then clutches-in the machine and the 
automatic cycle commences, first locating the blank to 


Tooling set-up for completely mach- 

ining the exterior of piston mounted 

on the special mandrel. Machine is 

shown at loading position, No. 1 
station of the turret 
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Section of the special expanding mandrel, with piston mounted in 
position, showing rear and forward sets of jaws and the axial abutments 


ensure minimum run-out and then completely machining it. 
The cycle time is 60 seconds, and during that time the 
operator can be occupied on any other task. Loading and 
unloading operations together take 10 seconds. 

Automatic location of the piston blank on the mandrel is 
effected as follows. As soon as the machine is clutched in, 
the turret indexes from the free station, No. 1, to No. 2 
station holding a hollow, hemispherically seated, spring- 
loaded stop and advances towards the work. Immediately 
the stop encounters the blank, the work spindle comes into 
motion and the front clamping jaws of the mandrel are 
relieved of their pressure. The piston blank is thus held 
only by its crown between the mandrel abutments and the 
hollow turret stop. Thereafter, the piston is firmly held by 
the automatic action of the mandrel jaws. First, the rear 
set of jaws grips at high pressure and then the front set, 
which is provided with only a single operating pressure, 
grips the piston close to the crown. The turret retracts 
and the work is then ready for machining. Operations are 
sequenced as follows:— 

Operation 3. The casting burr at the top of the piston 
crown is removed and the centre is roughed by a large 
diameter drill. 

Operation 4. The external diameters of the piston are 
roughed by radially-mounted tools. At the end of the turret 
stroke, a spring-loaded rotating steady mounted in the tool 








Control equipment 
for the expanding 
mandrel, which has 
a high holding pres- 
sure for roughing 
operations and a 
lower pressure for 
finishing operations 


holder engages the crown of the piston and consolidates 
the clamping of the casting on the mandrel. The steady, 
supported on a ball thrust race, runs in needle roller bearings 
and is furnished with a pin-retained, hemispherically-seated 
pressure pad. The back slide with blade-type tools then 
machines the four ring grooves to depth and roughs them for 
width. At the same time, a multiple circular tool on the 
vertical slide chamfers the external corners of all the grooves. 

Operation 5. The crown of the piston is rough turned by 
a tool mounted in a special compound, profiling tool holder. 
The compound slide is cross-traversed by means of an 
abutment on the front slide. 

At the conclusion of this operation, all roughing has been 
completed and only finishing operations remain to be done. 
Consequently, the component does not need to be held so 
firmly as previously. Accordingly, the pressure on the rear 
set of mandrel jaws is reduced to the lower value in order to 
lessen the risk of deforming the piston skirt. 

Operation 6. Finish turning of the piston crown is done 
by a similar tool holder to that used in Operation 5. 

Operation 7. The external diameters of the piston are 


finish machined with tangentially-mounted tools. At the 
same time, the ring grooves are finished to width by blade 
tools mounted in the front slide. 

Operation 8. The piston is simultaneously centred at 
both ends. The centre in the crown is finished by a drill in a 
turret holder, while the internal edge of the piston skirt is 
turned at 45 deg by a carbide-tipped tool guided by a special 
tool holder mounted on the fourth slide and actuated by the 
front slide. This accurate centering is required in prepara- 
tion for a subsequent grinding operation. 

On completion of the machining operations, the spindle is 
rapidly brought to rest and positioned, as described earlier, 
to facilitate the unloading of the finish-turned piston and the 
loading of the next blank. 

This tooling is performing to full satisfaction and has 
effected a substantial reduction in production costs. A 
single automatic turret lathe with one operator has replaced 
several simpler lathes, each with an operator. Floor space 
has been saved, a higher rate of production has been obtained, 
work is of higher quality and scrap has been virtually 
eliminated. 

Due to the internal ribbing or configuration of pistons, it 
is not always possible to hold the component by means of the 
special expanding mandrel. Where necessary, use is made 
of a so-called “‘traction pin” and a drawbolt retractable 
through the spindle, as is illustrated. The piston skirt is 
registered on the short arbor and the pin is threaded through 
the gudgeon pin bores and the eye of the drawbolt, which is 
then drawn back to seat the piston on a shoulder on the 
arbor. As in the previous case, the spindle positioning 
mechanism ensures that the drawbolt is always presented in 
the same angular position to facilitate loading of the piston 
with the gudgeon pin bosses lying horizontally. 

The sequence of operations on this piston is as follows: 

1. Rough centre. 

2. Finish centre. 

3. Rough turn three external diameters. 

4. Rough turn crown. Compound tool holder actuated by 
rear slide. 

5. Finish crown. 
rear slide. 

6. Finish turn one external diameter. 

7. Finish turn two external diameters. 

The ring grooves are machined to depth and to rough width 
by tools on the rear slide. Chamfering of the ring groove 


Compound tool holder actuated by 


In this set-up, the piston is registered 

on the arbor and pulled back to a 

shoulder by a spindle drawbolt 

engaged by a traction pin through 
the gudgeon pin bores 
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Set-up for machining inside diameter 

of piston skirt. Loading, chucking, 

and unloading are effected auto- 

matically. Turret tools are dupli- 

cated and two pistons are machined 
in each machine cycle 


corners is by a circular tool on the vertical slide and the 
grooves are finished to width by front-slide tools. The cycle 
time is 57 seconds, plus manual loading and unloading. 

For certain machining operations it is possible to arrange 
automatic loading and unloading, thus enabling the machine 
to be run continuously and production rates to be further 
improved. An example of this practice is illustrated. 
Pistons requiring to be machined on the internal diameter 
of the skirt are charged in an inclined channelled track 
which loops from front to rear of the machine over the main 
turret slide and returns to the front of the slide. The 
components roll down the track by gravity and are delivered 
automatically to a loading station located in alignment with 
the machine spindle. From here a piston is picked up by a 
special split-sleeve type clip on the turret and, after four 
indexing movements of the eight-station turret, is transferred 


to the chuck which automatically clamps it for machining. 

Machining is completed in two indexing movements and, 
after the next movement, another clip picks the component 
from the chuck. Two movements later, when the machined 
piston is depending vertically below the turret, a stationary 
cam on the turret axis is engaged by a plunger in the clip 
shank. This opens the clip and releases the piston which is 
deposited, skirt upwards, on the unloading chute or conveyor. 
The turret is equipped with a duplicate set of clips and tools, 
and while one piston is being transferred from loader to 
chuck, another is being machined. Obviously, with an 
output of two components per cycle very high production 
rates can be attained. 

This Swiss-built automatic turret lathe is marketed and 
serviced in Britain by Tarex (England) Ltd., 22 Buckingham 
Gate, London, S.W.1. 





Rubber Springs 


CCORDING to M. A. Julien of Usines Paulstra, the 
crux of the problem of applying rubber springs in auto- 
mobile suspension is the peculiar nature of rubber-type 
damping. Consideration of the case of forced vibrations 
in a mass/spring system with rubber-type damping and 
subjected to a disturbing force indicates that the excess 
pressure in a given suspension with rubber-type damping 
is independent of the sprung mass. For a given amplitude 
of the disturbing force, the maximum amplitude of resonance 
is constant whatever the sprung mass (and, consequently, 
the natural frequency of the system). It also varies propor- 
tionately to the amplitude of the force imposed. The 
logarithmic decrement of free vibrations and the damping 
and resilience of a suspension with rubber-type damping 
are constants depending on the spring and independent 
of the sprung mass. 

Damping in vehicle suspension must control the amplitude 
of vibrations of relatively low frequency in the sprung 
masses by combating resonance on wavy-surfaced roads, 
and also restrain relatively high frequency vibrations of the 
unsprung masses to ensure uniform road holding. These 
two requirements are inseparable when entrusted to a 
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single device working in parallel with the main suspension 
spring between the wheel, or the axle, and the sprung masses. 
They may be met by a viscous-type shock absorber of 
constant velocity. Damping of the rubber type, even though 
adequate for correct control of the vibration of the sprung 
masses is much less effective in respect of the unsprung 
masses. 

With rubber-spring suspensions, even if the suspension 
itself may seem satisfactory, road-holding will be definitely 
unsatisfactory, especially at high speeds. It is agreed that 
the average optimum coefficient of damping should be at 
least one-quarter or one-fifth of the critical damping, and 
although new natural-rubber-based mixtures give more 
promise in this respect, the best of those now available can 
provide no more than one-third, or at most one-half, of this 
value. Rubber should, therefore, be used only with a 
supplementary damper capable of supplying between one- 
half and two-thirds of the damping of the actual suspension 
and an even greater proportion of that of the unsprung 
masses. A solid-friction shock absorber, alone or in con- 
junction with a simplified hydraulic damper, is suggested in 
this connection. 





Resilient Bushes and Pads 
in Suspension Systems 


The Use of Rubber for Vibration Isolation and to Reduce the Number of Lubrication Points 


Fo.rowine the widespread adoption of independent 
suspension, rubber bushes have been increasingly employed 
to reduce the number of lubrication points. Another marked 
advantage of rubber bushes is that they eliminate the need 
for maintenance and replacement. Provided they are properly 
designed for the application and are correctly fitted, they do 
not wear as do metal bushes. There are examples of rubber 
bushes that have operated without attention for as long as 
25 years. By virtue of its resilience, rubber also has the 
advantage that it tends to reduce the transmission of vibration 
to the vehicle structure—a most desirable feature where 
chassisless construction is employed. In fact, rubber com- 
ponents are, of course, sometimes used solely for the purpose 
of vibration isolation. 

Rubber is not without its disadvantages for certain 
applications. Some manufacturers consider that, owing to 
its resilience, it is not suitable for pairs of bearings that are 
closely spaced in independent suspension systems, for 
example, the outer bearings of lower wishbone arms, parti- 
cularly when the inner bearings are rubber-bushed. This is 
because the outer bearings are subject to brake torque and 
drag loads, which tend to cause deflections that might 
interfere with the steering geometry. Although the inner 
bearings are also subjected to these loads, their deflections 
are not so serious, because of their relatively wide spacing. 
Provided that the angular deflection required about the 
major axis of the bush is not too great, the amount of radial 
deflection can be regulated to a large extent by restriction 
of the thickness of rubber employed. Another reason why 
in some instances it is not practicable to employ rubber 
bushes for outer bearings of wishbones is that the space 
available may be restricted because of the need to provide 
clearance for the movement of the wheel to the extreme 
positions of its steering lock. 

Although objections to rubber bushes, on the grounds 
that they squeak, have been made, it seems probable that they 
are not valid. In every instance when complaints of squeaking 
rubber bushes have been investigated by Silentbloc Ltd., the 
noise has been traced to components other than the rubber. 
The cause has generally been found to be interleaf friction of 
the rear springs, or loosening of the fixings of the bushes, 
resulting in relative movement between the metallic com- 
ponents. 


Materials 

Mechanical engineers in general find it difficult to under- 
stand the limitations of rubber as an engineering material. 
This is because its performance varies widely not only with 
temperature, but also with rate of stress application. There- 
fore, the choice of material for a specific duty is based on 
complex factors. In addition, tolerances on the dimensions 
of the rubber components in bushes, generally have to be 
greater than -+-0-003 in, and spring rates may vary by as 
much as +15 per cent. Closer tolerances can in many 
instances be maintained only by selection, and therefore may 
be uneconomic. This lack of precision is, perhaps under- 
standable when it is remembered that the molecular chain- 
structure of rubber is much more complex than the crystalline 
structure of metals. However, it should be remembered 
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that by comparison with the extensibility of the material, 
the tolerances are not so large. It is of interest that rubber is 
the only material that can be made in such a manner that it 
can be extended 1,000 per cent and recover almost im- 
mediately to its nominal dimensions. 

In general, British manufacturers use natural rubber, while 
many of the American manufacturers employ synthetic 
rubber for bushes. There appears to be no real advantage 
of one material over the other, except perhaps price stability, 
which is in favour of the synthetic materials. A synthetic 
material with properties like those of natural rubber has 
recently been discovered, but is not yet manufactured in large 
quantities. It is of interest that over the last twenty years 
the price of natural rubber has fluctuated between about 7d 
and 72d per pound. 

Although some synthetic rubber does not deteriorate 


A selection of flanged bushes suitable for use in suspension systems 


readily when exposed to contamination by hydrocarbon oils, 
this is not an important factor so far as bushes are concerned, 
because in these components the area of rubber exposed to 
contamination is very small. A few isolated instances of 
bushes having deteriorated as the result of contamination by 
oil have occurred. However, it is suspected that the trouble 
was caused not by normal exposure but by the components 
having been inadvertently saturated over a long period in 
paraffin or oil. Needless to say, rubber bushes should not 
be soaked at all, but it is possible that inexperienced 
mechanics, not realizing that the bushes are of rubber, 
might put them in the paraffin bath, together with the other 
components of an assembly. In normal service, it has been 
found that the coating of mud that inevitably becomes 
deposited on rubber bushes used in suspension systems 
tends to protect the rubber against attack by oil or grease. 
In any case, even in applications where bushes are fairly 
heavily contaminated, it has always been found that the 
depth of penetration is relatively small. If necessary, a 
varnish, such as Vulcaprene or Hypalon, can be used to 
protect the surface from oil penetration. 

Synthetic rubbers are made from oil, acetylene, coal, 
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limestone, ammonia and hydrochloric acid. They do not 
have such a high fatigue or permanent-set resistance as 
natural rubber. However, these disadvantages can sometimes 
be offset by suitable design measures. Other materials that 
have been tried in rubber bushes are butyl and silicones. 
Butyl has good damping characteristics, but is relatively poor 
so far as fatigue resistance is concerned and is liable to take 
a permanent set more readily than natural rubber. The 
silicones are outstandingly resistant to high and low tempera- 
tures, but are markedly inferior to the more conventional 
materials in almost every other respect. 


Conditions of operation 

So far as climatic conditions are concerned, there are three 
factors that affect the performance of rubber. These are 
temperature, light, and ozone concentration. At operating 
temperatures higher than those generally encountered in 
this country, the rate of deterioration may be accelerated. 
Evidence of this deterioration is reduction in tensile strength, 
tear and abrasion resistance, and elasticity. High tempera- 
tures, which may be developed as a result of hysteresis, have 
been known to melt rubber: for example, in military vehicles, 
solid tyres have become so hot internally that the rubber 
has vaporized and the tyre exploded, spattering the vehicle 
with the molten compound. In general, the rate of deteriora- 
tion is greater if the high temperatures occur under conditions 
of high relative humidity. Provided the temperatures are not 
too great and the loading is light, the rubber may not show 
signs of failure, but after a period of perhaps twenty years it 
might become hard, dry and brittle. 

Low temperatures increase the modulus of elasticity. This 
is understandable, since deformation is partly elastic and 
partly plastic. It is, of course, the plastic component of 


resistance that markedly increases as the temperature is 
lowered. At about —42 deg C, the stiffness of the material 
is generally almost doubled, and between about 


-50 and 
—55 deg C, the rate of increase of stiffness changes rapidly 
and the material tends to become leathery and almost brittle. 
When the temperature is less than —62 deg C, the rubber 
crystallizes and becomes positively brittle. Synthetic rubbers, 
except silicones, behave in a similar manner and have 
higher freezing points than natural rubber. 

A little-known property of rubber is that if it is maintained 
at freezing point or slightly less, it tends to become stiff after 
long periods of exposure, measured in terms of years rather 
than months. This is because the material crystallizes—in 
its normal state, rubber has some properties resembling 
those of a supercooled liquid. The normal elastic properties 
of the crystallized rubber are restored when its temperature 
is raised above freezing point. 

Light causes surface cracking, sometimes termed light- 
crazing. White rubber is particularly susceptible to this 
defect. However, the effect of light on rubber is not 
important, so far as bushes are concerned, because such a 
small area of the material is exposed. 

Ozone is only seriously detrimental to rubber when the 
material is stressed. In fact, its effect is at a maximum when 
the surface deformation is between about 15 and 25 per cent. 
It follows, therefore, that deterioration is not directly 
proportional to stress; however, for a given level, it is directly 
proportional to ozone concentration. The combined effect 
of ozone and stress on rubber is the development of surface 
cracks at right angles to the direction of the tensile stress. 
Fortunately, when cracking occurs, the stress is relieved 
locally so that there is a tendency for the damage to be 
restricted. So far, little data has been accumulated on local 
ozone concentrations. Therefore, at present there is no 
point in developing special ozone-resistant rubbers for any 
particular parts of the world. 

Some synthetic rubbers are more susceptible than the 
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natural ones to ozone cracking. It is not surprising, therefore, 
that in the United States of America, where synthetics are 
widely used, additives have been developed which, when 
dispersed in the rubber, prevent ozone cracking. A dis- 
advantage of these additives is that they tend to migrate and 
stain paintwork. For this reason, they cannot be used, for 
example, in glazing strips on cars. In any case, they are 
relatively expensive and are not widely employed, except in 
the more susceptible, general-purpose synthetics used in 
the United States. The coating of mud that tends to cover 
rubber in suspension components gives some measure of 
protection against the ill effects of ozone. 


Practical implications 

To obtain satisfactory results from rubber components it 
is, of course, necessary to take into account the properties 
already discussed. For example, if rapid, large amplitude 
movements are to be expected, the rate of generation of heat 
may be high. Therefore it is necessary to design the com- 
ponent in such a way that the heat can flow readily away from 
the rubber. Since rubber is a bad conductor of heat, its 
thickness should not be too great and its surface area in 
contact with metal should be as large as practicable. 

Fortunately, heat generation in bushes used in vehicle 
suspension systems is not a serious problem in this country. 
This is not only because ambient temperatures generally 
are moderate, but also because road surfaces are good and 
therefore excessive deflections are not experienced continu- 
ously for long periods. Even in countries where pavé roads 
are common, the problem of heat dissipation hitherto has 
not been so great as might be expected, since drivers tend 
to restrict their speeds to avoid undue discomfort that would 
be caused by excessive deflections of the suspension system. 
However, the situation might have to be reviewed in the 
near future, because new suspension systems are being 
developed to enable vehicles to travel faster over rough 
terrain without causing discomfort to the occupants. 

It might be asked why rubber bushes can be employed in 
very cold countries. Probably the answer to this is that 
hysteresis increases as the temperature is lowered and so the 
rate of heat generation also increases. Therefore, the tempera- 
ture of the bush tends to rise rapidly to a level at which its 
resilient properties are such that it can operate normally. 
In general, rubber components can be operated satisfactorily 
in temperatures of between —40 and +60 deg C. 


Left: A plain Silentbloc bush. Centre: The flanged taper bush with a 

flanged inner sleeve. Right: Extended-rubber bush, designed to give 

good recovery from axial loading. Below: A plain taper bush, which is 
compressed axially on assembly to form a flange at one end 





Silentbloc Harris C.P. shackle assembly. The shackle plates are domed 
to compress the flanges in such a way that they do not tend to spread 


In most applications, the bushes are arranged so that their 
outer sleeves are a force-fit in their housing and their inner 
sleeves are clamped securely by the central bolt, or pivot pin. 
Where the loading is particularly heavy, such as in commer- 
cial vehicles, the inner sleeve is usually positively fixed. 
It may have a tongue to register in a slot in the bracket or 
it may be keyed to the pin. Alternatively, the central com- 
ponent can be a solid pin instead of a sleeve, and its ends are 
securely fixed. For more lightly stressed applications, bushes 
without a metal outer sleeve are sometimes employed; the 
rubber is compressed between the inner sleeve and the bore 
of the housing. Bushes should be assembled and clamped 
with the suspension in the normal position, so that equal 
movement is obtained in both directions. 

So far as loading is concerned, it is not possible to lay down 
hard and fast rules, but the following can be used for general 
guidance. It is desirable to restrict the journal loading in 
the static condition to a value of from 300 to 400 lb/in®, based 
on the projected area of the inner sleeve. However, in many 
applications, bushes are operated satisfactorily at static 
loadings of about 500 to 600 lb/in?. Dynamic loading may 
be from seven to ten times these values, but rubber appears 
able to withstand shock loads remarkably well. Possibly 
this is because a certain length of time is required for the 
plastic deflection to take place and, under shock loading 
conditions, the load is not applied long enough for the 
maximum deflection to be realized, so that the strain is not 
great enough to damage the material. 

An important feature, so far as radial load-carrying 
capacities are concerned, is the ratio of the area of rubber 
exposed at the ends of the bush to the bearing area. If this 
ratio is high, the rubber can be relatively easily squeezed 
out from between the inner and outer sleeves and its load- 
carrying capacity, therefore, is not so great. The tendency 
for the rubber to be squeezed out can be reduced by turning 
the ends of the outer sleeve inwards, as in the illustration 
of a bush designed for the accommodation of heavy axial 
loads experienced on public service vehicle suspension 
systems. Alternatively, the shackle plates can be clamped 
against the ends of the rubber to compress it into the bush. 
If these shackle plates are dished locally, as in the accom- 
panying illustration, they are even more effective in retaining 
the rubber in the bush. 

In almost all applications, the rubber is precompressed 
between the inner and outer sleeves, because this increases 
its capacity for carrying torsional loads. However, in some 
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instances bushes, in which the rubber is bonded to the inner 
and outer metal sleeves with no precompression, are used. 
The thickness of the rubber used in the bush is determined 
by the angular deflection required and the amount of radial 
deflection that is permissible. Radial deflection can be 
regulated to a certain extent by the hardness of the rubber 
mix. Regulation of the precompression of thick rubber 
bushes is limited by practical considerations of the volume 
of rubber to be compressed. 

Because of the part plastic and part elastic deformation 
of rubber, its dynamic modulus, that is, load deflection 
characteristic, is different from its static modulus. However, 
this difference is only important when the load is applied 
rapidly. The rubber mix can be varied according to require- 
ments, for example, some grades are particularly suitable 
for vibration damping because their hysteresis reduces the 
amplitude at resonance. Butyl has a good damping character- 
istic, but is a dead rather than an elastic material and is not 
a good stress carrier. It is useful, however, for applications 
where resonance cannot be avoided, for example, in certain 
machines that have to be run through the resonance period 
when they are started up. 

Silentbloc Ltd. state that experience has enabled them to 
develop a range of bushes, each of which is designed to suit 
a certain type of application. This is convenient for vehicle 
designers, because they can generally find a standard pro- 
duction bush to suit their requirements. However, it is 
essential to study each new application to ensure that there is 
nothing extraordinary about its requirements that would 
call for special design features in the bush. 


Applications 

A number of different types of bush and some other 
components are shown in the accompanying illustrations. 
One is the original Silentbloc bush, which comprises an inner 








An extended-rubber 

bush is shown above, 

and below is the plain 
Silentbloc bush 








and outer sleeve with the rubber precompressed between 
them. The precompression is effected by stretching the 
rubber cylinder during its assembly into the two metal 
sleeves. When the stretching force is released, the rubber 
endeavours to regain its free form, and this exerts radial 
pressure on both the inner and outer sleeves. The inner 
sleeve is longer than either the rubber or the outer sleeve 
and is clamped by the pin. In most applications, the outer 
sleeve is pressed into its housing. 

A development from this component is the extended- 
rubber bush. The rubber extends beyond the ends of the 
outer sleeve and is terminated just short of the ends of the 
inner sleeve. When this bush is assembled into position, the 
end plates, or shackles, are tightened against the inner sleeve 
by the central bolt. The advantage of this arrangement is 
that, under axial loads, the rubber ends are compressed to 
form small flanges, so that when the load is released recovery 
is greatly assisted. 

The next step was to develop a flanged bush to provide 
more positive and controlled reaction to axial loads. This 
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type of bush has one end of its outer sleeve and the rubber 
component flanged, but its inner sleeve is not flanged. So 
far as radial loading is concerned, the rubber is, of course, 
precompressed between the inner and outer sleeves. It is 
important to regulate the thickness of the rubber flanges 
according to the angular deflection required, otherwis they 
may be overstressed in operation. Like the other bushes 
of this type, two are generally used together, assembled one 
in each end of a common housing. The precompression in 
the flange is regulated by the difference between the axial 
dimensions of the housing and the inner sleeve. 

Flanged bushes can be provided at a lower cost by 
omitting the outer sleeve and tapering the rubber. This type 
of bush is used in a tapered housing, the rubber being 
squeezed into the taper by the central retaining bolt, to 
apply precompression. The degree of precompression is 
important if slip, on the one hand, and overloading, on the 
other, are to be avoided. This type of bush is commonly 
employed in independent front suspension systems. 

Some rubber bushes have only a plain cylindrical inner 
metal sleeve and a flanged rubber component. The rubber 
components are of tapered form, and the bushes are 
assembled one into each end of a double-tapered housing. 
The degree of axial precompression is regulated by the differ- 
ence between the lengths of the inner sleeves and the housing, 
while the radial precompression is determined by the taper 
and the axial movement of each bush into the taper. In the 
accompanying illustration, of this type of bush, it can be seen 
that the inner face of the flange is not at right angles to the 
axis of the bush but is chamfered to form a fillet between 
the periphery of the flange and the periphery of the main 
portion of the bush. This detail feature is incorporated to 
ensure that tension stresses are not developed locally between 
the flange and the main portion of the bush. It is desirable, 
in order to prevent wear and deterioration in this area. 
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Illustration showing a section and elevation of the C.P. shackle 
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Two extremely low-priced bushes have been developed 
from. those already described. One is the plain taper bush. 
This comprises simply an inner sleeve surrounded by a 
tapered rubber bush. One end of this bush projects beyond 
the end of the metal inner sleeve. These components, like 
the others, are used in pairs, with their projecting rubber 
ends outermost. When the central bolt is tightened, the 
tapered bushes are forced into their tapered housings and 
the projecting ends of the rubber bushes are compressed 
in such a way as to form flanges to take axial loading. Since 
the flanges are not preformed, a larger degree of axial com- 
pression is required than with the other types: therefore, 
more space is required for its initial assembly. 

The second low-priced bush is a plain cylindrical com- 
ponent, termed by Silentbloc a N.O.S. bush. It has an inner 
metal sleeve surrounded by a slightly longer rubber bush. 
At assembly, a special funnel-shaped tool is used, through 
which this bush is forced into its housing in the chassis 
component. The main portion of this housing is of plain 
cylindrical form, but its ends are chamfered to allow for the 
formation of a flange when the ends of the rubber component 
are compressed by the tightening of the central bolt. The 
advantages of this design are that, having no outer sleeve, 
it is inexpensive and its space requirements are less than those 
of a bush with both inner and outer sleeves. However, it has 





Rubber bushed fittings 
of this type can be 
used or track rod ends 























Above: A flexible coupling used between the steering column and the steering box of a military vehicle, and a rubber bushed, track rod end-fitting 


Below: Selection of rubber bushes. Top, left: Flanged taper type. 


bush. 
a plain cylindrical inner sleeve and a flanged outer sleeve. 
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Centre: Flanged taper bush with flanged inner sleeve. 


Bottom, left: The plain taper bush, which is compressed axially in its housing to form the flange. 
Right: Flanged taper bush with a domed end for compression between dished shackle plates 


Right: Silentbloc N.O.S. 
Centre: A flanged Silentbloc bush, with 





















































Above: Two illustrations showing a rubber bush type, trunnion bearing 
for the suspension bogie of a heavy commercial vehicle 


the disadvantage that the amount of radial precompression 
that can be applied is less than that which is possible with 


other types of bush. 

A disadvantage of flat-ended, flanged bushes is that when 
the flanges are compressed, the rubber tends to be squeezed 
radially outwards, so that tension stresses may be formed 
locally round the periphery of the flange; also, the degree of 
precompression that can be applied to the main portion of 
the bush is limited. To overcome this difficulty, dome-ended, 
rubber flanged, tapered bushes have been developed. These 
bushes are used in pairs, as are the other tapered bushes. 
Not only are their ends domed, but the shackle plates between 
which they are compressed are cupped, so that when the 
central bolt is tightened, the rubber tends to be forced into 
the housing and a relatively large degree of precompression 
can be effected. 

For commercial vehicles, where loading is particularly 


heavy, special bushes have been developed. One of these is 
shown in an accompanying illustration. It comprises a 
central pin and an outer sleeve with inwardly-lipped ends, 
the rubber being between them. The central portion of the 
pin is shaped so that it is approximately parallel to the lipped 
outer sleeve, and its ends are increased in diameter and 
securely clamped in their housings. The reason why the ends 
of the outer sleeve are lipped inwards is to enable the bush to 
take axial loading and also to help retain the rubber in the 
component when heavy radial loads are applied. 

The other illustration of a rubber bush for commercial 
vehicles shows the 11, in long trunnion bearing at the 
centre of a spring for the Leyland Hippo four-wheel bogie. 
An advantage of this type of bearing, as compared with the 
roller or needle roller type bearings commonly used, is that 
it accommodates rocking in transverse planes. This rocking 
tends to impose excessive edge loads on rolling-element 
type bearings; moreover, difficulties may be experienced 
with rolling element bearings because of the limited angle 
of oscillation in this application. Although the float which 
this type of bearing allows is just sufficient to accommodate 
the rocking, the flexibility of the bush is limited so that 
steering and stability are not adversely affected. 

In the accompanying line drawing of the trunnion bearing, 
the ends of the inner sleeve are shown to be of plain cylindrical 
form. However, it is usual for manufacturers to machine 
some of the metal from these ends, leaving a pair of tongues 
on each, which register in slots in the end fittings of the 
trunnion. This is desirable with heavily loaded bushes, 
because the clamping action alone of a nut on the end of the 
inner sleeve is not sufficient to prevent relative movement 
between the sleeve and the trunnion pin. 


Other applications for rubber in suspension and 
steering 

Since noise may be transmitted from the lower wishbone 
arm of a suspension unit, through the coil spring to the 
vehicle structure, it is desirable to interpose rubber between 
the spring and the structure. One way of doing this is to 
employ a unit such as the Silentbloc Frustacon mounting, 
illustrated here in two forms. One is for use in systems in 
which a telescopic shock absorber is carried coaxially with 
the spring, while the other is for the alternative arrangements 
and is illustrated with a bump stop mounted coaxially with 
the spring. 

Both units comprise three components: an outer steel 
pressing, with a circular flange round it to replace the seat for 
the coil spring; a steel inner sleeve, or a bolt; and a conical 
rubber insert, separating the two steel components. As can 
be seen from the illustrations, the rubber is so shaped that 


Examples of the application of the Silentbloc Frustacon mounting to independent front suspension systems with different types of shock absorber 
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light loads are taken mainly in shear, but as the loading 
increases, a greater proportion of it is taken in compression. 
The unit can be fitted either above or below the spring, 
according to which is the more convenient arrangement. 

In neither system are the space requirements excessive. 
When a telescopic shock absorber is coaxial with a spring, 
it generally governs the overall height of the suspension 
system, so the Frustacon unit can be mounted entirely 
above or below the spring, without taking up much more 
space. However, with the other arrangement, the alternative 
unit is generally mounted in such a way that most of its bulk 
is inside the spring, so that little space is wasted. 

Bump stops, of course, are generally of ovoid shape, to 
give a rising rate as their deflection increases. They are 
usually designed in such a manner that they are relatively 
lightly stressed, to restrict the strain to about 50 per cent. 
Expressed in terms of the area of the base section, the 
maximum stress is generally in the order of about 200 Ib/in*. 

Another method of preventing the transmission of road 
noise through front suspension systems to the vehicle body 
is to mount the suspension and steering assembly on a 
substantial cross member and to interpose rubber between 
this cross member and the main structure. The arrangement 
frequently adopted is to have two conical mountings, with 
their axes vertical, one on each side above a transverse line 
joining the wheel centres, together with one or more rubber 
bushes in a more forward position and with their axes 
horizontal in a transverse plane. With this arrangement, 
the conical mountings absorb high frequency vertical 
vibrations, while the horizontal bush, or bushes, restrict 
fore and aft movement. 

In some vehicles, rubber pads are interposed between the 
leaf type rear springs and their steel seatings. These pads 
are generally reinforced with fabric and one small passenger 
car, currently in production, has a fabric-reinforced pad of 
this type, which is stressed under static conditions to 625 1b/in*. 

Rubber has been used in the joints of steering systems to 
reduce the number of lubrication points. Generally its use 
is confined to the attachment of track rod ends to idler 
levers, where it does not have to accommodate large angular 
deflections. Since side rods, or steering rods, have to 
accommodate large angular deflections in the order of about 





This ball joint, with a rubber bearing 
is used on a certain type of heavy 
commercial vehicle. It has the advan- 
tage that the bearing surface cannot be 
damaged by abrasive matter and it 
also eliminates a lubrication point 
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+35 deg to allow for steering movement from lock-to-lock 
and vertical deflection of the suspension, conventional ball 
joints are almost universally favoured for their end fittings. 
However, a steering ball joint has been operated successfully, 
as a replacement for a conventional ball joint, on a certain 
type of commercial vehicle. This ball joint is shown in an 
accompanying illustration. Its principal advantages are that 
lubrication is eliminated and, because the rubber is pre- 
compressed, there is no danger of abrasive dust getting into 
it and causing wear. 

On assembly, the cup-shaped rubber is placed in a pierced, 
cupped housing and the ball component pressed in. Then 
the upper edges of the pierced cupped housing are turned in 
to retain the rubber in its precompressed state. The small 
hole in the base of the rubber cup is, of course, to allow air 
to escape when the ball is forced in. This assembly is then 
pressed into the eye of the end fitting of the rod. 

An accompanying illustration shows a coupling that is 
fitted between the steering column and the steering box of a 
military vehicle. However, this type of coupling would 
generally be regarded as too expensive for commercial 
vehicles or private cars. The main requirement for couplings 
in this type of application is that, should the flexible element 
fail, there is still a direct mechanical drive available. In the 
unit illustrated, even in the unlikely event of the rubber 
bushes failing, the steering connection is still maintained 
between their inner and outer sleeves. 

Another application for rubber components is the universal 
unit at the upper end of the suspension strut of the Ford 
Zephyr and Consul models. The function of this unit is to 
provide for universal action of the suspension strut under 
steering and riding conditions. It is also designed to insulate 
road noises from the body. An advantage of this device is 
that the universal action is obtained without need for 
lubrication; it also facilitates assembly. From the illustration, 
it can be seen that the lower end of the rubber is lipped to 
seal against the spring pan. 








This bush for heavy commercial vehicles has a rubber sleeve between 
an inwardly-lipped outer sleeve and a barrel-shaped pin 


The rubber unit installed at the upper end of the front suspension strut 
of the Ford Consul and Zephyr models is designed to provide for universal 
action under steering and ride conditions 














TORCH CUTTING AND WELDING 


Improved Equipment for Use on Aluminium and Stainless Steel 


[on has shown that torch equipment which is 
completely satisfactory for ordinary steels is not altogether 
suitable for light alloys and stainless steels. , Because of this, 
British Oxygen Gases Ltd., Spencer House, St. James’s 
Place, London, S.W.1, have recently introduced three 
new items of equipment; one for cutting and profiling 
aluminium, one for Argonarc spot welding and an arc- 
length control unit. Mention may also be made of this 
Company's development of flame cleaning apparatus, al- 
though this is a matter of interest to the plant engineer rather 
than the production engineer. 


Argonarc spot welding 

The Argonarc spot welding process, which was introduced 
several years ago, made it possible to effect a joint between 
certain light gauge materials from one side only. A dis- 
advantage of the original process was that it proved in- 
consistent in operation and resulted in cratering and cracking 
of the fused zone. To prevent this, the weld must be cooled 
slowly, and British Oxygen Gases Ltd., have now introduced 
a system of control that effectively eliminates cratering and 
gives consistent results. 

A D.C. rectifier is used as a power source, and crater 
control is effected by the introduction of resistances into the 
magnetic amplifier control circuit. This crater device 
reduces the current to zero in four stages. In addition to the 
D.C. power source, the equipment used includes a timing 
control and a torch. Normally the torch is held in the hand, 
and is used to position the electrode above the material and 
supply the argon that shields the weld. A trigger switch 
incorporated in the gun handle sets the timing circuit in 
motion; the arc can then be struck for a predetermined 
period. The heat from the arc flows over the inter-face and 
the fusion of the materials is completed. A sound joint, 
with a high strength value, is obtained without the use of 
filler metals. 

A complete development programme has been carried out 
on the 18/8 group of stainless steels with a view to getting the 
maximum possible strength and a high degree of consistency 
with all spot welds. Strengths of the following order can be 
expected on 18/8 stainless steel:— 





Argonarc spot welding equipment 





Material gauge Shear strength, lb per spot 


24 450 
22 690 
20 1100 
18 1300 
16 1600 


The process is also applicable to some new high tensile 
steels, including FV520 and FSM1. 


Automatic arc-length control unit 

A constant length of arc is very desirable in high quality 
welding, and for this purpose British Oxygen Gases Ltd., 
have produced the unit, shown in the accompanying illustra- 
tion. This unit includes the new Mark IV 600 amp, water- 
cooled torch with back-loading collets and threadless nozzles. 
The head is robust and gives a steady torch position whether 
filler wire is used or not. A remote control panel, including 
a reference voltmeter, is provided so that the equipment can 
be operated from the welding position by remote switches. 
The main control panel has facilities for A.C. or D.C. 
welding and the unit can be used with an alternative head 
for consumable electrode welding. 

This equipment can be used for longitudinal and circum- 
ferential welds in light gauge material which must be jigged 
and held accurately to make an efficient weld. Once the arc 
length is preset, it is automatically maintained. This will be 
of particular value in welding components of varying contour. 


Cutting aluminium 

The Argonarc cutting process has been introduced for 
cutting and profiling aluminium. It enables aluminium 
plates up to 1 in. thick to be cut, using either oxygen-free 
nitrogen or other gases. The arc cutting action is produced 
by a constricted arc of a high temperature and velocity being 
struck between a tungsten electrode and the surface of the 
metal and surrounded by a shielding gas. The concentrated 
and columnated energy of the arc stream melts and ejects a 
thin section of metal to form a kerf. A clean cut edge, 
with little or no adhering dross, is obtained. A power 
source giving an open circuit voltage of at least 110 volts 
enables arc voltages of 66-80 to be obtained at various 
current settings. 


Automatic arc-length control unit 
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CURRENT PATENTS 


A REVIEW OF RECENT AUTOMOBILE SPECIFICATIONS 


Securing electrical leads 


The problem of establishing the secure 
connection of a cable to an electrical 
component so that the conductors are 
relieved of strain is of long standing. 
The aim of the invention is to achieve 
such a connection with the incidental 
advantage of grounding the metallic 
sheathing of the cable. It is claimed to 
meet the requirements of mass production 
methods of manufacture and assembly 
and to be able to withstand such abuses as, 
say, the carrying of an electric motor by 
means of the cable. 

A screwed and coned bushing A, aper- 
tured to pass the cable B, is flange-mounted 
on the motor casing C. The metallic 
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No. 758978 


braiding or sheathing D of the cable is 
trimmed and unravelled for an appropriate 
distance in order to overlay the coned 
seating of bushing A. Threaded over the 
cable and brought down into contact with 
the sheath ravellings in the coned seating is 
a split ring E. An apertured cap nut F 
draws down upon the ring and clamps the 
ravellings, thus securing the connection. 
The conductor is relieved of all stress in 
handling or assembly and the metallic 
sheathing is effectively grounded on the 
motor casing. Patent No. 758978. Borg- 
Warner Corp. (U.S.A.). 


Coated piston rings 


Cast irons of special compositions are 
commonly used in the production of piston 
rings. In the selection of materials the 
aim is to secure optimum values of elas- 
ticity, resistance to wear, and resistance to 
corrosion in the same _ composition. 
According to the invention at least those 
surfaces of a ring subject to sliding friction 
are provided with a coating of a nitride, 
boride or silicide of titanium applied by 
reaction from the gaseous phase. 

Precipitation of titanium nitride is 
usually effected at temperatures over 
1,000 deg C, but it was discovered that 
temperatures in excess of 1,000 deg C are 
not necessary for the application of 
titanium nitride coatings. Despite the 
diffusionless growth on the parent metal, 
coatings in thicknesses between ly and 
100u can follow deformations of the 
parent metal without peeling off. 
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Other advantageous properties of the 
coatings are good adhesion of lubricating 
oil; no tendency to seize under unfavourable 
conditions of, or absence of, lubrication; 
good running-in characteristics; and only 
slight wear on the co-acting metal. Similar 
behaviour is shown by coatings made 
from titanium boride and titanium silicide 
which may also be precipitated by reaction 
from the gaseous phase. Patent No. 
760664. Metallgesellschaft A.G. (Germany). 


Protecting tyres on twin wheels 


Pieces of stone, coke, or metal may 
become wedged between the tyres of twin 
wheels and, as the tyres flex at each 
revolution, the casings may be abraded and 
damaged. Usually such material is picked 
up by the tyres directly from the road but 
it may also obtain ingress to the gap 
between the tyres by way of the hand holes 
in the wheels. 

To obviate, or at least to reduce, this 
possibility it is proposed to clamp between 
the two wheels a flat disc A of a diameter 
to extend beyond the greatest section width 
of the tyres and to remain clear of the road 
surface at the maximum deflection of the 
tyres under ordinary operating conditions. 
The disc may be furnished around its 
periphery with a T-flange B of metal or a 
stiff resilient material and of a width to 
approach closely the tyres when under- 
going maximum deflection, as when passing 
over a hump in the road. Lateral flanges 
C may be welded to each face of the disc 
at a suitable radial distance from the centre 
to prevent foreign bodies entering through 
the wheel hand holes and becoming 
trapped between the tyres. 

In order to assist in the dissipation of 
heat from the brake drum and wheel 
centres, portions of the disc may be pressed 
out to form louvres D. The disc will then 
act as a fan, drawing air from the wheel 


























centres and discharging it between the 
two tyres. If desired, the disc may be 
suitably proportioned to embody sufficient 
strength to prevent the complete collapse 
of the casings in the event of a double burst. 
The specification suggests that plain discs 
may be mounted outside the wheels to 
prevent damage by kerb-scraping, but 
means of attachment for such discs are not 
shown or described. Patent No. 759048. 
Firestone Tyre and Rubber Co. Ltd. 
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Bimetallic piston 


A well-established practice to control 
the thermal expansion of a light-metal 
piston is to incorporate inserts of a metal 
having a lower coefficient of expansion 
and exploit what is known as_ the 
“bimetallic” effect. However, since the 
expansion of a piston differs at different 
levels, it is desirable that the bimetallic 
effect is varied so that the piston at all 
times conforms to the cylinder bore and 
thus the clearance between piston and bore 
can be held to a minimum. In the slotted 
piston illustrated two inserts of steel strip 
material are embodied in way of the 
gudgeon pin bosses. 

Effective control can be provided by any 
one of several methods, or by a combination 
of methods. The steel insert may be of a 
section tapering smoothly from the upper 
tothe lower edge, as at A, or may be stepped, 
as at B. Conversely, the piston wall may 
be of tapered section, as at C and the 
insert of uniform thickness. In a preferred 
form, however, an insert of uniform section 
is provided with one or more rows of 
perforations, as at D. Such perforations 
may be of different sizes and different 
shapes and an inperforate zone may be 
retained at the upper portion of the strip. 
This construction has the advantage of 
adding the minimum weight to the piston. 
In all cases the inserts are apertured to 
register with the gudgeon pin bores and 
the upper edge, at least, is unbroken. 
Patent No. 759191. Aluminium Labora- 
tories Ltd. (Canada). 
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Sealing diesel engine cylinder 
heads 


The joint between the cylinder block 
and the cylinder head is usually sealed by 
a gasket and the edges of this gasket are 
exposed to the hot combustion gases in the 
cylinder spaces. Particularly in the case 
of engines of the precombustion chamber 
type, in which jets of burning mixture 
issuing from the chamber are directed 
towards the periphery of the cylinder bore, 
the gasket edge is liable to suffer premature 
deterioration. Constructions are known in 
which the gasket is wholly or partially 
enclosed in an annular recess in the cylinder 
head, but such constructions are expensive 
to produce and not suited to rapid pro- 
duction, since the joint surfaces are not 
continuously flat and cannot readily be 
finished by grinding. 

In the construction proposed, both the 
cylinder block and the cylinder head have 
continuously flat joint faces, A and B 
respectively. The cylinder liner has an 
external flange at its upper end, which is 
seated in an annular recess in the cylinder 
block. Upper face C of the liner flange is 
machined to lie in the same plane as the 
joint face of the cylinder block and receives 


No. 761020 


the gasket. Around the inner periphery 
of the flange, however, is an upstanding 
rim D, which extends towards face B on 
the head and is separated from it by only 
a production or thermal-expansion clear- 
ance, say 0:02 mm. This rim serves as a 
protective screen for the edge of the gasket. 
Patent No. 761020. Daimler-Benz A.G 
(Germany). 


Dilution of exhaust gases 


Where internal combustion engines must 
be operated in confined or enclosed spaces 
the exhaust gases may be objectionable or 
injurious to personnel working in the same 
areas. Since the more noxious gases are 
less dense than air it has been proposed to 
discharge the exhaust gases at a height of 
not less than six feet above the floor so 
that they can rise and disperse above the 
level at which they would be inhaled 
Gases can also be rendered less objection- 
able and less harmful if they are diluted 
before being discharged into the atmo- 
sphere. This invention provides a simple 
construction by which dilution can be 
effected. 

The circular exhaust pipe A is disposed 
concentrically inside an open tubular 
member B. In the exhaust pipe is a series 
of pairs of diametrically opposed louvres ( 
Each louvre is formed by making a cut 
through an arc subtending 90 deg and 
depressing the upstream side of the cut 
so that it has an inward curvature equal 
but opposite to that of the pipe. Eacl 
pair of louvres thus forms a venturi-like 
constriction having two apertures D at its 
downstream end. The exhaust gas velocity 
is increased at each constriction, 
pressure is reduced, and air is drawn int 
the gas stream through the apertures D. 
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Tubular member B is provided with a 
series of perforations E to permit the free 
access of air from the exterior. Patent No. 
760493. Coventry Climax Engines Ltd. 


Gear tooth form 


In normal involute gears, both tooth 
profiles are generated from the same base 
circle and pressure angles on opposite 
sides of the tooth are equal. Teeth of that 
type having a low pressure angle are 
characterized by a large fillet radius at 
the base, as at A, and insensitivity to 
variations in machining or mounting. Their 
load-carrying capacity, however, is 
restricted by reason of high bending 
moments and high contact stresses imposed 
on the individual tooth during operation. 

By increasing the tooth pressure angle 
the high bending moments will be sub- 
stantially decreased. The advantage of this 
practice, however, is accompanied by an 
undesirable decrease in radius of the tooth 
base fillet, as at B. 

It is proposed, therefore, that opposite 
profiles of a tooth be involutes of different 
diameter base circles. Profile C is generated 
from the smaller circle D, giving a high 
pressure angle for the high- load surface 
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in the normal forward direction of rotation. 
Profile E is from the larger circle F and has 
a lower pressure angle and a lower capacity 
for operation in the reverse direction. The 
teeth of the meshing gear are formed in 2 

similar manner, and the high pressure 
angle profile of ome engages the high 
pressure profile of the other, as shown. 

The resistance to fracture on the high 
pressure angle profile, it is stated, is of the 
order of 30 to 40 per cent greater than that 
of a normal symmetrical tooth having equal 
pressure angles on both profiles. This 
additional beam strength is obtained 
without appreciable reduction from normal 
on the low pressure angle profile. 

A further advantage of ‘gears of this 
type is that the individual teeth are more 
flexible than conventional teeth of equal 
capacity and, therefore, can deflect more 
under load to adjust automatically for 
greater variations in manufacturing toler- 
ances and misalignment. The invention 
is equally applicable to helical gears, since 
both are cylindrical in form. Patent 
No. 760091. Caterpillar Tractor Co. 
(U.S.A.). 
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Resilient engine mounting 


This double-acting mounting provides 
a high measure of resiliency under static 
load conditions and an increasing measure 
of stiffness under conditions of oscillation. 
Upper and lower portions of the rubber 
mass are in a state of precompression under 
no-load conditions and the stress-strain 
diagram of the support is symmetrical. 
The two portions of the resilient mass act 
gradually in taking up the load and ab- 
sorbing the rebound as a result of progres- 
sive deformation of the mass under thrust 
from abutment surfaces on the central 
support member. Reference is made to an 
earlier patent, No. 697449, 

Two examples are illustrated. In one 
a spherical resilient mass A is bonded to a 
tubular member B which, with its upper 
and lower abutment flanges forms the 
‘central terminal member’’ for attachment 
to the engine casing. A double-flanged 
member C, embedded in the resilient mass 
forms the “‘outer terminal member’’ and 
is secured to the vehicle framing. The 
axial-section contours of the two terminal 
members are such that both upper and 
lower portions of the mass are subjected 
first mainly to shear-flexion stress and then 
mainly to compression stress. Passage 
from the one type of stress to the other is 
gradual. 

Tubular member B, it will be noted, is 
made in complementary halves and the 
degree of precompression on the resilient 
mass can be modified by adjusting their 
axial proximity. If desired, however, the 
central tubular member may be of unitary 
construction, as shown at D in the alterna- 
tive example. Patent No. 760706. Societa 
Applicazion’ Gomma Antivibranti S.A. 


(Italy). 


Automobile Engineer, August 1957 








‘ t 
PANG Navere vy 
4 ; 2 
MUU CAG 
ba PE ve 4 
“Oryegel 


\ 


AVY 
\ 
1%. X way WAN ik 
\ 


NN 


They are 
UNBEATABLE 


She 
Accuracy Wearlessness 


Durability and Reliability 
Performance 


THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE - LONDON -E.C.3. Phone ROYAL 486! 


Rathtone 





130 SHAFTS FACED AND CENTRED PER 


Facing §° off each end and drilling 
4" centres in 23" diameter Electric Motor 
Shafts in a floor to floor time of 27 
seconds, is typical of the high production 
which can be achieved on the — 


HEY No. 3 DOUBLE ENDED 
CENTRING & FACING MACHINE 


@ Perfect alignment of centres 
@ True faces and accurate lengths 
@ Turned finish on faces 


@ Eliminates subsequent facing down 


to centres or recentring a ver, standard 
Faces 3 diamete'- bar 
We also manufacture Rotary Cam Vices have Jaeger on 
and Profile Milling Machines, Short i 2 diam 6° 

Thread Milling Machines, Multiple length handled 
EN G | & EERING C0 LTD Drilling Heads and Machines, Tapping bed lengths to 
. . Machines, Gear Tooth Rounding to 24°, 48” 

Machines, Special Machine Tools for take work uP 


COVENTRY ‘PHONE: COVENTRY 8864) High Production. or 72 long. 
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Drilling and counter-boring 
Nimonic 80 turbine blades on a 
Herbert two-spindle drill 
using ‘‘Ilocut’’ LA.30., at 
the de Havilland Engine 
Company’s, Leavesden 
works. 


CUTTING OILS 


—used by THE DE HAVILLAND ENGINE CO. LTD 


‘*They possess exceptional cutting and surface finish properties... and cooling 

qualities which ensure long tool life between regrinding.”’ 

Those are the outstanding reasons for the pre-eminence of the ‘‘Ilocut’”’ range of Neat 
cutting oils. In the de Havilland group the Engine Company and the Propeller Company both 
use ‘‘Ilocut’’. Also, in common with the de Havilland Aircraft Company, they use many of our 

other oils. May our technical engineers call, and tell you all about our production oils? 
Also available to your company, a complimentary copy of ‘‘Cutting & Metalworking Oils’’. 


WAKEFIELD-DICK INDUSTRIAL OILS LTD 
67 GROSVENOR STREET, LONDON, W.1. 
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Pp 
Precious little in 


If spraying is part of the 
operation, you can save on costly 
labour time by using the right 
Masking Tape for the job. 

Here is a thin, MORE FLEXIBLE tape 
which can te quickly applied by 
the most inexperienced labour and 
yet ensure a perfect job. 


Reps 


‘me aa Te TS GAR MS RE 
POST TODAY FOR FULL DETAILS 
to the Sole Distributors in the U.K. 


The INDUSTRIAL SELLOTAPE DIVISION of Cordon & Gotch Ltd., 
REGD TRADE MARK 8-10 Paul Street, London, E.C.2. Telephone: Blshopsgate 6511 


M k e 7 Please send me more information about Sellotape Masking Tape 
as ing ape Name 


for a perfect start to a perfect finish 








Sellotape is the Registered Trade Mark of Adhesive Tapes Ltd. 





Tue valve seat inserts, tappet and 

valve guides on all the winning Jaguars 

at Le Mans are made from Hidurel 5. 

WHY HIDUREL 5? Because it: 

Retains mechanical strength and hardness at 

high temperatures. Provides an excellent anti- 

frictional bearing surface, with related expansion 

co-efficient permitting closer stem clearances. 

Reduces valve operating temperatures due to a high rate of 
heat transfer. 

IS RESISTANT TO WEAR. ENSURES SMOOTHER, QUIETER RUNNING. 


LANGLEY ALLOYS LIMITED 


LANGLEY - SLOUGH - BUCKS «- Telephone: Langley 432 (10 lines). Telegrams: Langalloy, Telex, Slough. 
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and the 
beginning 


hen the time came for the breaking up of battleships 

like ‘Nelson’ and ‘Rodney’ and of liners like ‘Majestic’ and ‘Olympic’, 
Wards were the Shipbreakers. When the need is for a length of road, whether 
in town or country, one of the Ward group of companies can lay it. 
In 60 years of shipbreaking Thos. W. Ward Ltd., have dismantled 
over 1800 vessels. In 50 years of road-making they have surfaced or supplied 
materials for thousands of miles of highways and footpaths as well 
as for airfields, carriageways and similar hard standings. 
Remarkable achievements — but then Wards are remarkable people, who 


provide a service to industry that is second to none. 


SERVING INDUSTRY AROUND THE WORLD THOS. Ww. WARD LTD 


Head Office: ALBION WORKS + SHEFFIELD London Office: BRETTENHAM HOUSE - LANCASTER PLACE «: STRAND W.C.2 
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explains 
principles and 
practice 

in the American 
automobile 


industry 





The Automotive Chassis 


Without Power Plant. 3rd Edition. 
An authoritative exposition of Ameri- 
can automobile practice. This valuable 
book deals comprehensively with all 
aspects of frames, springs, axles, 
wheels, tyres, drives, steering gear, 
brakes, universal joints and differential 
gears. 84”X5”. 616 pp. 400 illustra- 
tions. 75s. net. By post 76s. 6d. 


Torque Converters or 
Transmissions 


5th Edition. 

Describes the principles and operation 
of all modern American types of auto- 
mobile clutches and gearboxes. Fric- 
tion, automatic, hydraulic and electric 
clutches are dealt with, and the chap- 
ters on power transmissions include 
electric, hydrostatic, hydro - kinetic, 
automatic and pneumatic systems. 
84” x5”. 476 pp. 285 illustrations. 
65s. net. By post 66s. 6d. 


High-Speed Combustion 
Engines 

16th Edition. 

First published in 1912, this well-known 
standard textbook covers American 
practice in the most comprehensive 
manner. All aspects of the subject 
are covered in great detail, including 
the design, production and testing of 
all types of petrol engines. Profusely 
illustrated, this book is a complete 
treatise on current American practice. 
83” x 5”. 776 pp. 521 illustrations. 
100s. net. By post 101s. 6d. 


High-Speed Diesel Engines 
7th Edition. 

For Automotive, Marine, Railroad and 
Industrial Use. A guide to American 
practice in diesel engines of the auto- 
motive type. Design, fuels and fuel 
injection equipment, supercharging, 
lubrication, operation and maintenance 
are among the subjects dealt with, and 
there is also a chapter on gas turbines. 
83” x 5”. 472 pp. 288 illustrations. 
60s. net. By post 6ls. 6d. 





From leading booksellers, published by, 
JLIFFE AND SONS LIMITED DORSET HOUSE - STAMFORD ST., LONDON, S.E.1 
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AIR SERVICE UNITS 
and PNEUMATIG EQUIPMENT 


improve efficiency ’ ama oer 
and reduce production costs saving money 


Heis in fact, saving as much 
as 90% in compressed air 
consumption by using an 
ENOTS PUFFER VALVE 
in place of an open ended 
pipe for the displacement 
of swarf. A leak in a 100 
Ib. per sq. inch air line, 
equivalent to a 7%" dia- 
meter hole will pass 390 
cu. ft. of free air per hour 
and waste the equivalent of 
2 tons of coal per year 
(2,500 hours operation). 














The filter, reducing valve & lubricator 
combined in the Enots Air Service 
Unit ensures a supply of lubricated, 
clean air at pre-controlled pressure to 
all air devices. 


A pressure reducing valve fitted to almost any 


pneumatic device will save its cost in a very short time by reducing 
air consumption. At how many points in your works are you using 
full line pressures of up to 100 Ib. per sq. inch where 80, 60 or even 
lower pressures would be adequate? Savings are more or less in direct 


proportion to pressure reduction. 


LEAFLET AS357 describing our Air 
Service Units & individual components 
and other catalogues on Enots pneu- 


matic devices are available on request. 


BENTON & STONE LTD., 


ASTON BROOK STREET, 
ew COPPER, BUNDY BIRMINGHAM,6 ENGLAND. 


UNIONS 
4 epithe Telephone: ASTon Cross 1905 
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NICAL RUBBER 


COMPONENTS for: 
& aircraf 


THE SHERBORNE RUBBER CO LTD 


SHERBORNE STREET: BIRMINGHAM ° 16 phone. EDG 38812:3 











Do you make automobile 
components, accessories, 

electrical equipment ? 

If they require riveting 

you need T.T 

Rivet Spinners. Not only 

are they faster and cheaper 

to operate, they enhance the final 
appearance and form a perfect head 
without swelling the rivet shank. 
Coping with mild steel rivets up to jin. 
diam. the range includes vertical single 
spindle machines suitable for most 
purposes, and horizontal duplex 
models for heading both ends in one 
operation. Your samples completed 
for approval. 


YOU NEED THIS 


RIVET SPINNING TURNER 
RS3 V.M.D.A.E MACHINE TOOLS LTD 


MACHINES thin. cap. air 63-68, PRINCIP ST., BIRMINGHAM, 4 


operated machine 
on cabinet base. 























Telephone: ASTON CROSS 2244 
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SIMMS MOTOR UNITS LIMITED 


SUMMARY OF MR. G. E. LIARDET’S STATEMENT FOR 
YEAR ENDED 3list DECEMBER, 1956 


The Annual General Meeting of Simms Motor Units 
Limited was held on July 26th, 1957, at the Company’s 
Works. Mr. G. E. Liardet (Chairman) presided and, in 
the course of his speech, said :— 


‘1 do not think you will be unduly disappointed with 
the results, particularly if you remember my comments at 
this time last year that the costs of labour, material and 
all services were rising. Following these difficulties we 
were faced with the recession in the Vehicle Industry and 
then the Suez crisis. I feel it would be your wish for me 
to thank all Employees for the loyalty and sustained effort 
which has enabled us to achieve the results reported in 
these Accounts. 


* Although the Group Turnover, excluding new 
acquisitions, shows an increase over 1955, the Tiading 
Surplus has declined by £156,869 to a total of £1,040,547. 
This is due to rising costs of material and labour absorbed 
by the Company and the effect of credit and fuel oil 
restrictions upon the trading of certain Subsidiary 
Companies. 

** After providing for Taxation and a transfer to Capital 
Reserve the balance of Profit available is £401,583 com- 
pared with £512,251 in 1955. General Reserve receives a 
further £150,000 and Plant Replacement Reserve an 
additional £100,000. Your Directors recommend an 
Ordinary Dividend of 1/9d. per share which, if approved, 
will leave a balance to be carried forward of £392,788. 

‘The re-equipment of the factory at Finchley has 
continued and some progress has been made with similar 
work at the Branches and Subsidiary Companies. 


‘** Unless there is continuous replacement of plant with 
modern equipment our productive industries will be un- 
able to meet foreign competition, and it is regrettable and 
very disappointing that in the last Budget concessions 
were not made to industry in general for this purpose. 
The present rate of Company taxation makes it in- 
creasingly difficult to effect such replacement from 
retained profits unless these bear a high ratio to turnover, 
in which case our products are again uncompetitive in 
overseas markets. It is vital that industry, and par- 
ticularly export industry, shall retain sufficient profit for 
plant replacement. 

A YEAR OF PROGRESS. 

** During the year 1956 our Engineering Division was 
expanded in personnel, facilities and area. A number of 
new products are being developed and, while considerable 


Automobile Engineer, August 1957 


expenditure is involved, we are confident that as a long- 
term measure it is fully justified. It is encouraging to 
find that we receive an increasing number of requests to 
solve problems relating to internal combustion engines 
and turbines. 

“Our manufacturing Plant has been enlarged and 
improved and we estimate there are over 500,000 sets of 
fuel injection equipment in service on various engines in 
many parts of the world. 

“Towards the end of the year we added two new 
projects to our range. The first is a Turbo-Charger for 
internal combustion engines, for which we concluded a 
licence with Geraetebau Eberspaecher O.H.G. of 
Esslingen, Western Germany; the second project is a 
Hand Starter for diesel engines, the designs and patents 
for which we acquired from Aircraft Steel Structures. 

““I am pleased to report that our Export turnover 
reached a new high level, and our Home Branches per- 
formed well and made a very substantial contribution to 
Profit. You may be interested to know that during the 
year we set up new Departments at most of our Home 
Branches to provide a trade Repair service for all makes 
and types of motorcar electrical equipment, as distinct 
from our previous activities, which were almost entirely 
connected with commercial vehicles. The response to 
Simms’ standards of quality, price and service was 
immediate. Our Repair organisation is already one of 
the largest in the country and we look forward to a big 
increase in this business. 

‘** We are pursuing the policy of spreading the range 
of our products over a much wider field and we have 
accordingly added the Industrial Fan & Heater Company 
of Birmingham to the Simms Group of Companies, in 
addition to Mono-Cam Ltd. and R. F. Landon & 
Partners Ltd. to which I referred last year. 

** In December we acquired by means of an exchange 
of Shares one-third of the issued Share capital of Aircraft 
Steel Structures Limited. 


FUTURE. 

“Unfortunately the future is somewhat obscure, for 
though your Company is in good heart, with an able and 
energetic team ready to seize every possible opportunity, 
yet if Trade Unions continue to insist on wages rising out 
of proportion to productivity and the Government con- 
tinue to spend at a rate which requires penal taxation at 
a level which curbs initiative and depletes the resources 
of industry, then your Company is bound to be influenced 
by the national trend.” 





available at every 
CHURCHILL centre 


CHARLES CHURCHILL & CO LIMITED 


SOvVEN TAY ROAD $OUTH TARO t 27 BIRMINGHAM ‘25 


BRANCHES LONDON GLASGOW NEWCASTLE MANCHESTER 








ES 
? 


Copper and shestes Gaskets for 


ns 





Manufacturers’ Enquiries Only. 


MANUFACTURERS OF JOINTS AND GASKETS FOR ALL TYPES 
OF |.C. ENGINES AND POWER UNITS. 


Specialists in the quantity production of small metal pressings. 


THE COPPER & ASBESTOS WASHER CO. LTD. 


LEIGHSWOOD INDUSTRIAL ESTATE, NORTHGATE, ALDRIDGE, STAFFS. 
Telephone: ALDRIDGE 52951. 


Automobile Engineer, August 1957 





This is serious reading, a semi-technical statement about a new kind 
of Wilmot Breeden car-door lock now fast developing — so let nobody 
get ideas to the contrary. 

The familiar rotary type of lock, by the nature of its mechanical principle 
is subject to ‘torque’ or twist when engaged, and needs special devices 
to counter up-and-down vibration. 

The new Zero-Torque lock that Wilmot Breeden have originated, in their Research 
and Development Division, has the great advantage that the lock, 
when in the shut position, resists horizontal, to-and-fro motion without 
torque being induced: simultaneously a rotary wedging action cuts out all vertical 
movement. It is a principle employed by certain shellfish but not, hitherto, by man. 
(See diagram and note direction of force through the centre of rotation ... 
and all will be clear.) 

Wilmot Breeden, as you know, are specialists in car locks, window winders, 
handles, bumpers, steering wheels, etc. etc. Virtually every 
British car on the roads today carries Wilmot Breeden components. 
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Approach... Safety... Locked! 


WILMOT BREEDEN are at Birmingham: also at London, Manchester, Bridgwater, Glasgow, Melbourne, Toronto. 
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put power where you want it 


Power for many purposes. Power to drive your own 
plant efficiently, or to add further distinction to the 
equipment you make and sell. Power. As much (up to 
1 h.p.) or as little as you need, in a wide range of 
mountings, but always with the reliability for which all 
G.E.C. engineering is famous. Power, from 

sturdy, dependable G.E.C. Fractionals. 

Most sizes and mountings are held in stock—that’s 
another advantage of dealing with the G.E.C. 


G.E.C. manufacture many types and sizes of fractional motors 
for light industrial and domestic drives—whether for your 
plant or products our engineers will always be pleased to help 
you choose the right motor for the job. 


Fully detailed illustrated publication on application. 


The Busy Bee from &£G.C. \ brut GENERAL ELECTRIC CO. L 


I 
! MAGNET HOUSE, KINGSWAY. LONDON Ww. 


AAG 


ee 
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THERE’S A SOUND BARRIER IN 
INDUSTRY, TOO! 


More than 1,000 factories now use the Croid-Cooper method to 
combat noise and vibration, the arch-enemies of efficiency. In these 
factories each machine is simply stuck down on a felt base with a 
holding power of 50 Ib. to the square inch, a felt base that absorbs 
more than 80% of vertical vibration in some cases, reducing the 
wear on machines and enabling them to produce more accurate 
work. Reducing the wear on operators’ nerves, too. With the Croid- 

Cooper method bolting 




















and grouting are things 
of the past and layouts 
can be changed over- 


night. 


Send for further details 


CROID 65 = today. 


MACHINE FIXING GLUE 


EELT COOPER & CO. (BIRMINGHAM) LTD. BRYNMAWR 
BRECONSHIRE 
Telephone : BRYNMAWR 312. 
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The highly compact and versatile 
Di-Phase AGI-DIP metal cleaning unit applies 
the Di-Phase principle to the batch treatment 
of small intricate components. Two 
different and immiscible liquid cleaners 
making contact with the work virtually 
simultaneously give rapid results, 
removing most types of soil. 
Illustrated leaflet C.25. fully 


describes this principle. 


Gin TT ianoe Ab i, PP 


Non Toxic, Rust Inhibiting 
(~ and Cheap to Run. 


ELECTRO-CHEMICAL ENGINEERING CO. LTD. 


SHEERWATER, WOKING, SURREY. Telephone WOKING 4400 
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ruded tubes, 
rods, sections, ete 
in all plastic 
materials 


To meet the ever-increasing demand for extruded 
plastics in the construction of automobiles and 
commercial vehicles, we offer a comprehensive 
service covering research, design and manufacture 
in all plastic materials. For petrol tubing, 
insulation and all the innumerable applications 

of pipes, rods, sections and sheeting, these 

new materials have proved their obvious 
advantages. We shall be pleased to help 

in your production plans. 


ateslorweo/tk 


Extrusionwork Ltd., Wellington New Mill, Bolton Road, 
Blackburn * Lancs * Telephone : Blakewater 85368. 





RIGIVA {ic20 


MILLING MACHINES 


are excellent examples of first-class 
modern workmanship, giving accu- 
racy and operational efficiency with 
low maintenance costs. All neces- 
Sary attachments are equally well 
designed. 


MODEL VU 20 MODEL V20 8B 


Universal ; table working surface 55” x Vertical; table working surface 55” 
1142”, power longitudinal traverse 1342”, power longitudinal craverse 
433", cross traverse 132”, table rise 43%", cross traverse 16,4”, table rise 
and fall 132”, <oindle nose 22”, and fali 172”, spindle nose 23” 
International Taper. International Taper. 


Sole Selling Agents for United Kingdom 


THOS. W. WARD LTD 


ALBION WORKS - SHEFFIELD - TEL: 26311 
LONDON OFFICE: BRETTENHAM HCUSE, STRAND, W.C.2 * TEL. TEM 1515 


G49 
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~ GIRLING. Stil aay cutahead 
(fms coa(O with DISC BRAKES 


FIRST as standard equipment on 
Armoured Fighting Vehicles 


DEVELOPED =» Racing Cars 


FIRST to be adopted for production 
on Private Cars and Public Service Vehicles 


. Cpl OW 

















GIRLING 
DISC BRAKES 


being tested on 


GIRLING. Dalal RAILS 


ETE BEST BRAKES IN THE a) 


Makers of hydraulically 


operated DISC BRAKES 
since 1940 


GIRLING LIMITED - KINGS ROAD - TYSELEY - BIRMINGHAM 11 
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The necessary plant and long experience in heavy 

- a precision pressings. are available in the John 
industrial ape Ss Thompson organisation for the production of all 
PRESSING types of frames, components and fabrications for 

r a trucks, buses and heavy transport of all kinds. 
Preliminary discussion with experienced design 


engineers is freely offered. Write for illustrated 
brochure. 


sf 


JOHN THOMPSON MOTOR 
PRESSINGS LTD. BEACON 
WORKS, WOLVERHAMPTON 


Telephone: BILSTON 41121 


Telegrams : MOTOFRAME, 
WOLVERHAMPTON 


TED | 
rHOMPSON MOTOR PRESSINGS ume 
JORLN 





St _—_— 


JOHN CMECON PLANO MOTOR PRESSINGS LIMITED 














For quicker and more 
economical assembly 


In constant use where speed, economy and simplicity 
are essential, the ‘‘Pop’’ Riveting System is solving 
assembly problems in an ever-increasing range of 
industries. 

Almost limitless in its applications, it requires only one 
operation by one operator, working from one side of 
the material only, to set or 

clench the rivet, thereby en- 

abling rivets to be set in posi- 

tions inaccessible by other 

methods. 


Our technical staff will be 
pleased to co-operate in 
solving your assembly 
problems. 





The illustration above shows ‘‘Pop'’ Rivets being used 
attaching springs for holding moulding finishers—just 
one of the many applications in the motor industry. 


TUCKER POPRivers 


Geo. TUCKER EYELET Co. Ltd. 
Walsall Road . . . BIRMINGHAM 22 


Telephone: BiRchfields 5024 (7 lines) Telegrams: EYELETS, BIRMINGHAM 
Consultants: AIRCRAFT MATERIALS LTD. Midland Road, London, N.W.1 
“POP a regd. Trade Mark of Geo. Tucker Eyelet Co. Lid. 
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—that’s versatile Bury Felt, made specially for 
Industry. Hard as nails or soft as silk, Bury Felt 
can always be worked towards your ends. You 
can use Bury Felt in filters, seals, washers, gas- 
kets, buffing rollers, shock-absorbing mount: 
ings, cushionings—or in anything else that calls 
for felt. 











Versatile stuff- BURY 


Send your enquiries to 
BURY FELT MANUFACTURING COMPANY LIMITED, P.0. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE - Phone: BURY 2262 (6 lines) 
London Offices: 3 Snow Hill, E.C.1 - Phone: Central 4448 a 
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HOW ARE THEY TINNING THIS JOB? 


These 8’ 6" diameter copper cylinders, 
produced by F. W. Hall Limited, of 
Norwich, are being tinned with 
FRYOLUX pure tin paint for use in 
a chemical works. 

FRYOLUXxX is specially developed 
for all tinning and sweat soldering 
operations. It brushes easily and on 
application of heat it tins instantly, 
giving firm bond with base metal and 
covering large areas quickly and 
economically. Please send for samples 
and prices. Export enquiries invited. 


A 


— at / Ca 


4 | 
F RYS Metal Foundries Limited 


Tandem Works, Merton Abbey, LONDON, S.W.19. Tel: MITcham 4023 








MANCHESTER GLASGOW . BRISTOL 7 DUBLIN M.R.P. 67 











Moss Gears are suppliers of 
Gear Boxes to Jaguar cars. 
The obvious choice for those 


who wish to succeed. 





MOSS GEARS | JAGUAR 


\ 


The Moss Gear Co. Ltd., Crown Works, Tyburn, Birmingham, 24 *Phone: ERDington 1661-6. ’Grams: “‘Mosgear Birmingham.’ 











, 
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‘“*Newallastic’’ bolts and studs have qualities which are absolutely unique. 


They have been tested by every known device, and have been proved to 


be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


CM ALY 


reaGIiILraARRe GLASER 
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Lower oil consumption 
smoother running 

with DUAFLEX 

Oil Control Rings 


This model ‘O’ Bedford, operated by Pease 

Transport Limited (Carriers for Tate & Lyle 

Limited), was fitted with Duaflex Rings when 

oil consumption was I pint in 88 miles. After 

fitting, the oil consumption fell to I pint in 405 

miles and 56,000 miles were completed on this 

set of rings before oil consumption again rose 

to a prohibitive figure. This efficient Transport 

Organisation has equipped many other vehicles 

of different makes with Wellworthy Duaflex Rings 

and it is well satisfied with the general improvement 
in engine efficiency. 





Duafilex Rings restore 
power and efficiency How Duaflex Rings work 


More and more fleet owners are ty y ever a w E L L w 0 RT HY 


fitting Duaflex Rings in worn en- cakie gai ge 


gines using an excessive amount ring groove, forming 
- A a perfect seal. 

of oil but not yet due for a 

major overhaul. Self-adjusting 2 The expander 
I s maintains an even 

Duaflex Rings take up irregu- outward pressure on 

P . vlinder wall For best results fit OI CON ROL RI 

larities in the bore and form a aad ashe f . 

; ote a “ee eee ‘The Choice of the Expert’ 
gas-tight seal between pistons The rails inde Wellworthy Rings at 
d ou from cylinder i OIL CONSUMPTION 
and cylinder walls, thus re- 1, avoid sssine So a an a 

: - > walls, avoid scraping fitting Duaflex Oil INCREASE COMPRESSION + DEFER RE-BORES 


ducing oil consumption and ane wees Control Rings. 
7 . a : Write for leaflet A.2'8 to: 
restoring lost compression. WELLWORTHY LIMITED - LYMINGTON - HANTS 

















MARSTON Radiators 
for Tractors 





International Harvester tractors are a by-word for reliability. 
In no small way, this reputation has been achieved with the 
help of Marston radiators, which play a leading part in these 
tractors. The B.T.D.6 tractor, for example, is fitted with a 
Marston radiator which has a special cooling element with large 
tubes to ensure easy cleaning and maintenance. 

Renowned for utmost dependability and outstanding 
efficiency, Marston heat exchange equipment conforms to the 
highest standards of design, based on years of specialist 
experience. 





For assistance 0 roblems connected 
hg waren metal MARSTON EXCELSIOR LTD WOLVERHAMPTON & LEEDS 


with heat exchangers, get in touch with 
A subsidiary company of Imperial Chemical Industries Limited) 
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DONCASTERS for DROP FORGINGS 


in large or small quantities 








DONCASTERS <> 
IL ize DP) D | 




















DANIEL DONCASTER & SONS LIMITED ° SHEFFIELD 
FORGINGS - DROP FORGINGS : HARDENED STEEL ROLLS - HEAT TREATMENT 





F.41 
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Tilghman’s -(COsdtseucus 
WHEELABRATOR TUMBLAST PLANT 


The plant illustrated is installed at the Ford Motor Co., Ltd., Dagenham, and is 
engaged in cleaning castings for timing gears, spacers, manifolds, pump bodies, selector 
housings, etc. On this assortment of components the plant is successfully maintaining 
an output exceeding 8 tons per hour. 


For full details of this and other machines in the range send for Leaflet T.32. 
The illustrations :— 
Top left : Loading conveyor. 
Centre : General view, front of plant. 


Lower right : Discharge drum and 
conveyor. 


The Ford Zodiac saloon. 


TILGHMAN’S LIMITED 
BROADHEATH ALTRINCHAM CHESHIRE 
A member of the Staveley Coal & Iron Co. Ltd. Group 





ae © er agic accessories 
a, :_.« ww Increase your adaptability 


These accessories for ‘Eclipse’? Magnetic Chucks greatly 
increase their versatility. Superior performance is ensured 
even when holding through adaptor plates and chuck 
blocks. Write for fully descriptive literature of the com- 
plete range of these invaluable accessories. 

ADAPTOR PLATES 


for efficient holding 
of small & thin parts 








the only name for.... 
oooe Magnetic tools 


5th International Machine Tool Exhibition, Hanover, 
September [5th—24th, Hall 9, Stand 9627. 


JAMES NEILL & CO. (SHEFFIELD) LTD., ENGLAND 
, Supplies through appointed “‘ Eclipse’’ Distributors 
DEMAGNETISERS M - CK BLOCKS ‘ 


— platen type ied in matched pairs PM 133 
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WHATEVER THE SHAPE OF THE FUTURE... 




















GLASS FIBRE 
REINFORCEMENTS 
Pork PLASTICS 


Write for details of the range to: 


TURNER BROTHERS ASBESTOS CO. LTD. ROCHDALE ENGLAND 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 
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Se te Re ore eel 





Weiter 


Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too—ask them ! 


é a bolt for t/ 


JAMES WILEY & SONS LIMITED, DARLASTON, STAFFS. Telephone: James Bridge 2692. 


iLL tiie 








Glass 


re i r fo rce d “For an all-round, up-to-date picture 


of what is being made and how it is 


done the book is unequalled”’ 


plastics 


CHEMISTRY & INDUSTRY 
EDITED BY PHILLIP MORGAN 


SECOND EDITION NOW READY 


Many developments in the field of glass reinforced plastics have called for considerable changes in this important 
book—first published in 1954 and already twice reprinted. The text has been largely re-written and three new 
chapters have been added, thus bringing together all the latest information about the raw materials, fabrication 
techniques and specialised applications. This new edition is of the utmost importance not only to the plastics 
industry but to the many other industries which are making increasing use of glass reinforced plastics. Order 


your copy TODAY. 
2nd edition 9}” x 6” 326 pages including 50 art plates and numerous text illustrations. 


45s net BY POST 46s 6d from leading booksellers 


Published for “British Plastics” by 


ILIFFE & SONS LIMITED DORSET HOUSE STAMFORD STREET LONDON S.E.1 
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PARK GATE 


QUALITY SFEELS 
FOR NUTS & BOLTS 





high tensile 
steel bars 





THE PARK GATE oer . silage Revers ig pare amiss 


A A) Company LEPHO! 10 LEGR YOR PARKGATE, YORKS 
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A Sealing 


tape f a Z Masking 


Waterproofing 


for ponding 


General P 


EVE RY » 4 Labelling 


Watertight Packing 


tse % Heavy Duty Packing 


identifying 


acking 


Cellulose 


P.V.C. (Unplasticised) 


Cloth Sealing . ILLUSTRATED LITERATURE FREE ON REQUEST FROM 
re : INDUSTRIAL DIVISION 


Cloth Masking : ee = 
per Mas z PERMACEL 


Waterproof Cloth TRADE MARK 


Super Strapping INDUSTRIAL MASKING TAPES 


PERMACEL 
Self-Adhesive Manufactured by Gobwon f SLOUGH, BUCKS 


Tapes 


E xport Packing 








THE CHOICE OF ROLLS ROYCE FOR 20 YEARS 











FOR VALVES AND SEATS | 





WELDING & 
NUCLEAR 
Ye) enercy 
{EXHIBITION 
OLYMPIA LONDOK 
29 AUG. - 12 SEPT 1957 


Our stand is 
No.3, RowW, 
Ground Floor, 
Empire Hall. 


WHEN ONLY THE BEST 
; IS ACCEPTABLE 





DELORO STELLOTE tice sist sucras s rns cere scence” eran = ea 


Automobile Engineer, August 1957 





A new filter material 


Here is a new filter material produced by the powder metallurgy process. Bound Brook filter elements 
are made from spherical bronze powder which forms a rigid structure of uniform pore dimensions. 

__.... The sphere size is predetermined and this in turn controls the 
pore size and permeability. Bound Brook filter elements are 
stronger than those of other materials and give a finer degree of 
filtration for a given permeability. Suitable for the 


widest applications in the filtering of liquids or gases. 


Thi) 
8 BROOK 


BOUND BROOK 


fe | Bronze 
ce i ae ELEMENT S 


This enlarged diagram shows the pores 

which exist between the spherical parti- 
a J hes 

cles of metal. It is through a BOUND BROOK BEARINGS LIMITED, TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 


interstices that the liquid or gas is 
filtered under pressure. Telephone: Lichfield 2027-2028 (A Birfield Company) Telegrams: Boundless, Lichfield 
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CE 


— Ilex! 


If you want to keep up-to-date on welding 
you cannot be without “SIP TIPS.” 
Published quarterly, it gives you all the 
latest news on Sibronze welding rods and 
processes and answers the kind of 

problems you are meeting every day. 

To receive the magazine free of charge, fill in 
the coupon below. If applying on behalf 

of a company or organisation, please state the 
number of copies required. 


THE Eprror, “SIF TIPS,” SUFFOLK IRON FOUNDRY (1920) LTD. 
STOWMARKET, SUFFOLK. 


copy/copies of “SIF TIPS.”’ 
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FOR ALL METAL PARTS, MACHINERY, 
FLOORS, WALLS, PAINTWORK, TILES, ETC. 


Grease and oily deposits don’t stand a chance when GUNK gets to work! Simply 

brush or spray GUNK on wherever is to be cleaned—rinse off with water—and 

see how all traces of grease and oil are instantly removed. So simple to use and WY 

so effective! There is no bothersome heating or mixing either. GUNK is supplied mee 
ready for use in 5, 10 and 40/45 gallon drums. ’ 1 
Send today for a free trial tin and see for yourself the remarkable cleaning powers ny Cesk 
of GUNK. : 


1) aes 
Manufactured by BENNETT (HYDE) Ltd. - Boston Mills - Hyde * Cheshire Tel. Hyde 1377-8-9 i Si 
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PRECISE CONTROL.... 


Precise control of temperature is one of the outstanding features 
of Wild-Barfield forced air circulation furnaces. Another is 
simplicity, both of operation and maintenance. Forced 
circulation of heated air still provides the best medium for 
tempering, secondary hardening and the heat-treatment of 
light alloys and non-ferrous annealing. Why not write for 


further information? 


FORCED AIR CIRCULATION FURNACES 


V/ ELECTRIC 
{ WILD 
\ RFIE 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 
ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY-PASS, WATFORD, HERTS __ Telephone: Watford 6091 (8 lines) 


WB. 48 


Automobile Engineer, August 1957 








Special features of this ring are :- 


1. Equally spaced drain holes instead of slotting, 
give a more even stressing and therefore 
quicker peripheral bedding. 


Drastic scraping is achieved without the use 
of high radial pressures which usually carry 
the penalty of frictional drag or parasitic 
horse-power. 


3. The angle on the groove and the 
drillings provide positive drainage 
INERTIA-FLOW from the ring, provided that the drain 
OIL CONTROL RING “yy holes in the piston are modified 
in accordance with the attached 

illustration. 








Specialloid “inertia-Flow” Oi! 

Control Rings are recommended pe rea . woes be 

for engines which require a NEN AEN ° Maxim scraping effect is o- 

high degree of oil control, with- \ 2 tained on me upward stroke which 

out involving the risk of over- SX forces the oil downwards, a feature 

scraping. 4, risTon contrary to the principle employed 
i ae a in orthodox oil control rings. 


























"For further information or advice, consult: SPECIALLOID LTD., BLACK BULL ST., LEEDS 


Telephone : LEEDS 31471/7 Telegrams : ‘ Specialoid, Leeds’ 











CONSUL ET 


We are manufacturers of high duty iron castings 
for the motor car and allied trades. 


As one example we show one of the 
biggest brake drums in use today 
— Cast by Triplex. 


TRIPLEX FOUNDRY LTD 


UPPER CHURCH LANE, TIPTON, STAFFS. Telephone Tipton 1293 
HIGH DUTY IRONFOUNDERS 
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Nothing rattles the Nyloc 


Stubborn nuts, these Nylocs! Rock them, shock them, 


shake them, soak them—nothing short of a spanner works them loose. 
Jaguar Cars Ltd. are using Nylocs on a most critical assembly point 
of any car—the steering joints. On the Jaguar 2.4, 
Nylocs secure the ball pins and other parts in the front suspension assembly. 
However fast the Jaguar goes the Nylocs won’t budge—not even a thou! 
Nyloc self-locking nuts are also saving costly assembly time 
on other applications on the production line. They’re quicker and cheaper 
to fit than ordinary nuts with their split pins and whatnot. 
Nylocs could do a good job for you—or would our Pinnacle or Fibre nuts 


be more suitable? Drop us a line and we’ll gladly advise you. 


Branches; London, Birmingham, 


Sl M M ON DS AE ROC ESSO RI ES Li M } TED Manchester, Glasgow, Stockholm, 


sopenhagen, Ball , Sydney, 

TREFOREST +: PONTYPRIDD - GLAMORGAN Copenhagen, Ballarat, Sydney 
Johannesburg, Amsterdam, 

A MEMBER OF THE FIRTH CLEVELAND GROUP.  MilanandNew York. 


CRC 30N 
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(DROP-FORGINGS ) LTD. 


Pee ee NHALL - STAFFS. 
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ELECTRIC INDICATOR 





CALIBRATED JETS 


: Large Diagrams 
Amal Limited make jet-calibrating machines for checking . up to 
carburetter petrol jets to conform to British Standard s €( ) i. is 
Na. 720 of 1948. Amal Limited are equipped to manu- ° 144” x 74 
facture and calibrate jets from .005” to .5” dia. —all of p 
which discharge a specified flow to within close limits 
under specified conditions. ‘Amal’ calibrated jets find 
many applications for metering the flow of other non- 
viscous liquids, and also of gases such as town gas, 
butane, propane, methane, etc. 


No complex 

electric _cir- 

cuits. Replace- 

ments are 

negligible. No 

glass compo- 

nents. Sim- 

plicity ensures ready understanding and manipulation 

without special knowledge. Very large diagrams. No 

Photography, thus saving time and trouble. Calibration 
Lines can be recorded while 





taking diagrams. 


DOBBIE M‘INNES LTD. 
any OME Litlusles Nautical and Engineering Instruments 


LS) AMAL LTD., WITTON, BIRMINGHAM, 6 BROOMLOAN ROAD, GLASGOW, S.W.1 
2 ale Also at South Shields - Liverpool - London 
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AUTOMATIC 
DRILLING OF 
CRANKSHAFTS 


AT FORD MOTOR CO. LTD. 


UNIMATIC TRANSFER 
MACHINES 


Ss OF AUTOMATION 


i 


T 
CONSULT ARCHDALE ON ALL ASPEC 





JAMES ARCHDALE & CO. LTD. LEDSAM ST. BIRMINGHAM 


A member of the Staveley Coal & Iron Company Ltd. 
TELEPHONE: EDGbaston 2276 (3 lines) TELEGRAMS: ARCHDALE BIRMINGHAM 
SOLE SELLING AGENTS: ALFRED HERBERT LTD. COVENTRY 
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BRIDGE WORKS - WEDNESBURY :- 


Telephone: WEDnesbury 0564-5 


<HE WORLD 
<> 
S 


Manufacturers of— 


@ BRIGHT STEEL. & BRASS TURNED 
& CHAMFERED WASHERS. 


@ PLAIN BRIGHT STEEL & BRASS 
WASHERS. 


@ STEEL & BRASS B.A. WASHERS. 
@ ROOFING WASHERS. 
@ ENGINEERS’ BLACK WASHERS. 
@ Odd Sizes a Speciality! 


7) 


CHARLES (w 
er 


STAFFS. 


Telegraphic Address: “ CHAMFER, WEDNESBURY ”” 





SINGLE LINE 
PROGRESSIVE 
BREAKAWAY SYSTEM 


(Approved by the French Government). 


« Hydraulic Reaction Valve LV 207 Dual Control, shown fitted to Hydraulic 
Pipe Line on Tractor. 

- “C” type Coupling with Auto. Shut-off Valve, attached to rear of Tractor 

. Breakaway Valve SBS. 256 (or SBS. 257) attached to Tow Bar of Trailer. 

Vacuum Tank on Trailer. 

- Non-return Valve. 
+ Power Unit on Trailer operating linkage G to Trailer Brakes. 

- Hose connecting LV 207 to source of Vacuum. Hose connections shown a: 
solid lines are those used in normal operation of Brakes. The Hose shown ir 
broken line connects the Vacuum Tank to the Power Unit when Valve “‘C”’ is 
operated in emergency 

. Plunger with Safety Seal. 
This assembly should be used in place of Coupling ‘B’, when Vacuum 
Pipe Line operating Trailer Brakes is common to that controlling Brakes 
on Tractor. 
Existing Trailer can be converted by adding **C”’, “*‘D” and “E”’. 


FEENY & JOHNSON LTD 


134-136, Ealing Road, Wembley, Middlesex 
Tel: WEMbley 4801 & 4802 Grams: Feejohn, Wembley 


DHB/4240A 
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MAKE STRONGER 
THREADS UNDER 
ANY CONDITIONS 
IN ANY MATERIAL 
WHETHER FOR 


\ \ 
OR 9 
\\ 
l 


R OLD 


Z 
CROSS co. (i938) LTD. 


\S 
4 sort META 
Telephone: COMBE DOWN 2355/8 Telegrams : CIRCLE, BATH 
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Merrealter 


GROUP 


B. 0. MORRIS LIMITED 
MACHINE TOOL DIVISION 


Extensions to our Portsmouth Factory now permit us 
to offer to Industry the facilities for Machine Tool Rebuilding 


which previously have been available only to 
THE UNITED KINGDOM ATOMIC ENERGY AUTHORITY 


Machines up to 10 Tons can be rebuilt to 
any desired standard but will normally be rebuilt to 
SCHLESINGER LIMITS 
as modified by the recommendations of 
THE INSTITUTIONS of MECHANICAL and PRODUCTION ENGINEERS 





OUR REPRESENTATIVES 
are freely available to inspect your plant in situ. 


Enquiries 


B. O. MORRIS LIMITED B. O. MORRIS LIMITED 
415 Commercial Road Briton Road 


PORTSMOUTH COVENTRY 
Portsmouth 71653 Coventry 508! 
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Sts VALVE GUIDES &Ss? TAPPETS 


G° CLANCEY Sa - 


TELEPHONE: 


BELLE VALE - HALESOWEN 


CRADLEY HEATH - 


69411-2-3 








With _ 
HieRMenic 


MUD FLAPS 


BEADED ON THREE SIDES. 
REINFORCED WITH 2 PLIES 
OF CANVAS THROUGHOUT, 
GIVING GREATER STRENGTH 
AND LONGER LIFE, 


HERMETIC RUBBER CO. LTD. 


HERMETIC WORKS - RYLAND ST - BIRMINGHAM 
PHONE EDGBASTON 0983/4 stablished 1895 GRAMS: HERMETIC. SinieINGHAN 





ieee 


IN the hectic to and fro of this competitive world, 

there isn’t time for doubts about the dependability 
of your vehicles. Hence the insistence on Foden. 

Every day, everywhere, Foden vehicles prove that 
they are more than worthy of the trust that is 

placed in them. Their fame is a world wide 
testimonial to their performance. 








keeping Nay, |? the pace 


ae 








Foden F.G. 6/24 Tipping 
Wagon powered by 
Gardner 6 cylinder oil 
engine, fitted with 5 
| speed superlow gearbox, 
double drive rear axles, 
9.00x 20, 12 ply tyres. 


FODENS LTD. SANDBACH CHESHIRE ® 
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360° safe: SEEGER CIRCLIPS of all sizes are designed 
and thrice tested for uniform pressure throughout their circumference 


One of the Sheepbridge Engineering Group 


Automotive Engineering Limited The Green, Twickenham, Middlesex 
Telephone: POPesgrove 2206/9 Telegrams: MOTIF, Twickenham 
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Stout Cortez gazing on the Pacific has nothing on the man who 
first experiences G.G.L. service and quality. Trouble is, he 
tends to go on and on regardless, and when you get 

carried away, anything can happen. 

Still, we don’t suppose you will 


blame him if you have ever tried 
G.G.L. yourself. 


CAPSTAN AND AUTOMATIC 
WORK AND SHEET METAL 
PRESSINGS IN ANY METAL, 
ANY FINISH, ANY 
QUANTITY. 


FOR QUICK SERVICE AT 
THE RIGHT PRICE GET IN 
TOUCH WITH: 


GRIFFITHS, GILBART, LLOYD & CO. LTD., 


EMPIRE WORKS, PARK ROAD, BIRMINGHAM, 18 
Telephone : NORthern 6221. 


> CCLE 





~ 
operators need 


Udal protection 


A piece-work operator whose output is reduced by 

slow guard operation is a frustrated person, and a frus- 
trated person is in constant danger. For greater safety and 
more production you should ask UDAL about the famous 
‘Fastrip’ synchronized guards, worked by compressed 

air and timed to a split second. Details will gladly 

be sent on request. 


J. P. UDAL LIMITED 


INTERLOCK WORKS 
COURT ROAD - BIRMINGHAM 12 
Telephone : CALthorp= 3114 





c0d/ a MITRE 
Drop Forging 


We invite you to send 
for our sales folder 
which explains why 
MITRE precision Drop 
Forgings help to step up quality and 
production and reduce costs, 


A. J. VAUGHAN & CO (MITRE WORKS) LTD 
WOLVERHAMPTON ROAD WILLENHALL, Stafls. Phone 486/7 
NERS 
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In Arctic Cold 


Desert Heat 


oY Bit oh pey GAG exe toy ge eas 
EOS Peasy teas 
ie aes 


i eames 
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When operating temperatures are abnormally low, it is the 
first few minutes that count—and because of the intrinsic 
efficiency and large surface area of the Vokes felt fabric 
element, the direct-flow device—which must unfailingly 
operate when the oil is highly viscous—remains open for 
the absolute minimum of time, ensuring that unfiltered oil 
is not allowed to circulate over dangerously long periods. 
And at the other end of the temperature scale, Vokes filters 
give the same unfailing proteetion . . . that is why they were 
chosen to protect equipment on all the major Middle East 
Pipe Lines. 


VOKES LI MITED, GUILDFORD, SURREY London Office: 123 Victoria Street, Westminster, S.W.1. 


Telepnone: Guildford 62861 (6 lines). 
Telegrams and Cables: Vokesacess, Guildford, Telex. Telex: 13-535 Vokesacess. 


VOKES (CANADA) LTD. TORONTO * REPRESENTED THROUGHOUT THE WORLD VOKES AUSTRALIA PTY. LTD. SYDNEY. 
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at work 





PRESS TOOLS 
PROTOTYPES 
MOULDS 
GAUGES 
JIGS, ETC. 





rv STATION RD (EAST), HORLEY, SURREY 
= A.I.D., M.O.S. AND ADMIRALTY APPROVED 
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Gost Accounting 
and the Engineer 


the engineer uses By KENNETH B. MITCHELL, A.c.W.A., AFF.1.W.M. 


This book sets out to explain cost accounting and how it operates 
to the engineer on the shop floor. The approach is simple 


| [ abershon and direct, the reader being shown in a practical manner how 
modern cost accounting influences every department. Special 


STEEL STRIP AND SHEET attention is given to problems of budgeting and budgetary control. 
CONTENTS 


In one way or another, steel in strip Part I. Introduction to costing: Part II. The purpose of budgets: 
or sheet is used in many of the everyday Accounting for materials and Key budgets : Material and labour 
things we handle. It is produced by labour: Overhead expenses: budgets: Expense, administrative 
Habershons in quantity exactly to Final costing ‘and presentation: and master budgets: Budgetary 
specifica tions. r Costing by standards, etc. control, etc. 


83x54”. 126 pp. Illustrated. 10s. 6d. net. By post 11s. 2d. 
fol) Published for ‘*‘ Machine Shop Magazine” 
Obtainable from leading booksellers or direct from :— 

lliffe & Sons Ltd., Dorset House, Stamford St., London S.E.1 





J. J. Habershon & Sons Ltd., Rotherham. Tel. 2081 (6 lines). 
OA/4285 
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OUR CONTRIBUTION TO 


Our objective of a standardised propeller shaft has been attained only 
because—ever since we introduced our mechanical universal joint 
thirty-one years ago—we have kept in the forefront of engineering practice 
both as to design and manufacturing techniques. In design, weight 

has been progressively reduced ; balancing of the shaft progressively 
improved ; stricter tolerances imposed ; the demands of 

increased engine efficiency always anticipated. And by high 
specialisation in manufacture > 
% 


we provide this precision & 


(4) 
4% 


component at a bedrock price. 


OF MOTORING 


HARDY SPICER 


PROPELLER SHAFTS 


PRECISION-BUILT FOR EFFICIENCY yx MASS-PRODUCED FOR ECONOMY 


HARDY SPICER LIMITED (A Birfield Company) BIRCH ROAD+ WITTON: BIRMINGHAM 6 
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More than a change 


of address 


40-66 QUEEN VICTORIA STREET, 
LONDON, E.C.4 


This fine building, to which the Bank moved from 
Tokenhouse Yard on 27th May, 1957 
growth and enterprise not only of the Bank but also of 
the countries which it serves. The new Headquarters will 
be an instrument of service to all who have business with 
Latin America, and will see the continu 


ince of nearly a 
century of endeavour for British trade 


R . , | j 
BANK OF LONDON 
& SOUTH AMERICA LIMITED 


Branches in Bradford: 55 Well St. 
Manchester: 36 Charlotte Street, and in 
ARGENTINA + BRAZIL « CHILE - COLOMBIA - ECUADOR 
EL SALVADOR + GUATEMALA + NICARAGUA \RAGUAY 
PERU + URUGUAY + VENEZUELA - PORT - SPAIN 
PARIS - NEW YORK + CONTINENTAL REPR NTATIVE’S 
OFFICE : TALACKER 35, ZURICI 





In standard sizes or to 
your own specification. 
Our catalogue will help 
you select a type “ 
size of chuck most sult- 
able to your own needs. 


Write for your copy today. 


J. H. HUMPHREYS & SONS LTD. 


Blackriding Electrical Works, Wenerth, Oldham 
*Phone: MAIn 6067 





a symbol of 





FOR REALLY RUGGED WORK 
YOU NEED 


SINTERED 
METAL 
FRICTION 
MATERIALS 


+... second to none for:— 


* Operative smoothness 
* Frictional stability 
* Long working life 


Details and information from -— 


SMALL & PARKES LTD 


HENDHAM VALE WORKS, MANCHESTER 9 
COWUyhurst 251! 


LONDON OFFICE 76 VICTORIA ST., SWI ViCtoria 1845/6 
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Transformer Assembly 
Rated at 30, 40 or 60kVA, 
each available for one or 

two gun operation. 
Multi-position tap-link 

panel for wide range 

of heat control. Fully 
water-cooled and tropicalized. 


Contactor / Timer 
Unit — for wal! 
mounting. Ignitron 
contactor and four- 
function timer for 
automatic control of 


Reduced operator fatigue ; pone ements 


sequence. Available 


Controls conveniently grouped with duplicate timers 
for independent double 


gun operation. Size: 


For one or two gun operation 30” x 30” x 10” deep. 


Standard components 
interchangeable with Philips 
spot/projection welders 


In this new Philips equipment, the weight of 
the transformer assembly has been reduced 
by the use of a wall-mounted ignitron 
contactor/timer unit. The transformer — 
which can be suspended from an overhead 
trolley or rail — is designed primarily for use 
with Philips air-operated, single-acting spring 
return guns, or double-acting air return type. 
The equipment has applications wherever 
spot welding assemblies are too large to be 
accommodated in pedestal type machines. 


Write for leaflet PI.4869 which gives full technical detaits 


METAL PROCESSING DEPARTMENT 


PHILIPS ELECTRICAL LTD 


INDUSTRIAL PRODUCTS DIV:iSION 





Century House - Shaftesbury Avenue - London - W.C.2 


(P10238) 
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“MEREIN. 


The reputation 


for reliability 


over a long 


period is the 


best measure of 


the true quality 
of GARRINGTONS 
Hand Tools. It 


is also the 


reason why they 


are confidently 


chosen by 


engineers and 


handymen 


everywhere. 


KESTREL 


Obtainable 
from all 
recognised 
Too! and 
Motor Accessory 
Stockists. 


Write for lists. 


HAND peeked S) 


"MAGPIE. 


GARRINGTONS LIMITED Ga 


DARLASTON 


STAFFS 


Pate | 


BROMSGROVE, WORCS 


The GRAPHOGEN treatment is used by 
ROLLS-ROYCE Motor Car Division and 
other well-known British Engine manu- 
facturers. It protects the engine, right 
from the start, against metal pick up, 
overheating, seizure and excessive 
abrasion, and propagates the rapid 
formation of a ‘working skin’’ which 
is essential for the smooth running-in. 











AS AMALLEABLE 
CASTINGS 


SEND FOR DETAILS OF OUR FILM ‘‘MODERN MALLEABLE”’ 


HALE. HALE timires nuntey port stoX 


Caame waver vier Tel 1k eal heel, me 
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There are types and sizes for every purpose. 
Over twenty yéars’ experience is at your service. 


Write for catalogue to: 
CHARLES WESTON & CO. LIMITED 


Irwell Bank Works - Douglas Green - Pendleton ‘ Salford 6. 
Telephone : Pendléfon 2857-8-9 Birmingham: Midland 6952 
London: Holborn 0414. 


Automobile Engineer, August 1957 























Why pre-assembled 
lockwaghers and screws 2 








Placing lock washers on With SEMS the washer 
screws takes time—costs and screw are supplied as 
money. a manufactured unit, cut 
SEMS eliminate this. handling, assembly costs. 











With SEMS, washers are 
held on by the screw’s 
rolled threads. Washer 
losses are eliminated. 


SEMS washers fit closer 
under head, tapered: twist- 
ed teeth lock tighter. 








rere rem mean en IR 


<0» 


SOCKETS 






HEXAGON 










BIHEXAGON 





SQUARE 
BISQUARE 

IN ALL DRIVES 
HAND OR IMPACT 



















JENKS BROTHERS LIMITED 
Britool Works, Bushbury, Wolverhampton. 























SEMS 


Registered Trade Mark 


PRE-ASSEMBLED WASHER & SCREW UNITS 


** SHAKEPROOF’’ LOCK WASHERS USED ON SEMS ARE MANUFACTURED BY 





BARBER & COLMAN LTD 


MARSLAND RD - BROOKLANDS MANCHESTER 


TELEPHONE: SALE 2277 (4 lines) 
TELEGRAMS: “BARCOL” SALE. 


“SHAKEPROOF 


PRODUCTS 





SEMS ARE AVAILABLE TO BRITISH INDUSTRY FROM :- 
ACTON BOLT LTD., CHASE ROAD, ACTON, LONDON, N.W.10 
GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., BIRMINGHAM 18 
L. H. NEWTON & CO. LTD., NECHELLS, BIRMINGHAM 7 
LINREAD LTD., P.O. BOX 21, COX STREET, BIRMINGHAM 3 














THE BUSH PEOPLE 
for NITRIDED 


JIG BUSHES 
and LINERS 


NEW CATALOGUE AVAILABLE ON REQUEST 












These jig bushes and liners are manufactured in accordance 
with B.S.S. 1098:1953 the recommended sizes for the jig 
plate holes being in accordance with British Standard for B 
limits (B S.S. 164:1941). 







































Established 30 years 


LAWRENCE Bros. MILLWARD LID. 


WICKERSLEY 
ROTHERHAM 







TELEPHONE 2041-2 
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Dunlop Technicians will always advise on any problems concerning installation of Flexible Pipes, write please to :— 


DUNLOP RUBBER COMPANY LIMITED - ST. GEORGE'S ROAD + COVENTRY - TELEPHONE: COVENTRY 64171 
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Nelson stands on his column 


Intal 


stands on 
its own 


00d name 


INTAL 


THE INTERNATIONAL TWIST DRILL CO. LTD. 


INTAL WORKS - WATERY ST. » SHEFFIELD °3 
Telephone : 23072-3 Telegrams : Fluted, Sheffield 
OBTAINABLE FROM YOUR STOCKIST 


London Stocks: 16, ALDERSGATE ST., E.C.1. 


Phone: MON. 3505 


Glasgow Stocks: 50, WELLINGTON ST., C.2. 
Phone: CiTy 6994 


quality 


in special J Attoy ano 
SPECIAL CARBON 


purpose | STEELS 


Black rolled, bright drawn or smooth 
gtound, in heat-treated or unheated 
conditions. Free cutting steels. heat- 
stee resisting steels, die steels, shear blade 
steels, h-speed tool steels. stainless 
steels, valve steels, hollow steel bars. 


sshetesacaase & ELLIOTT (SHEFFIELD) LTD. 
erclitte Wharf Works, Sheffield 9 
Telephone: ain (5 lines). ye 7 “Blooms, Sheffield, 9”. 
— Office: Linford Street, S.W.8 
Office: 25 Burlington Chambers. 118, New St., 2 























LET US 
SPEED YOUR 
PROTOTYPES 


Makers of Speedy Tooling for all types 
EXPERIMENTAL WORK, PATTERNS, 
MODELS, JIGS, FORM TOOLS 


IN ALL MATERIALS TO FACILITATE 
QUICK TURN ROUND WITH ECONOMY 


* DESIGNING 
* KELLERING 
* TOOL MAKING 


* CASTINGS 
FOR MORE PERMANENT SCHEMES 


Many years of experience with leading Aircraft and 
Automobile Manufacturers in this type of work 


FINCH, WATSON LTD. 
GREENGATES 


ACCRINGTON 
LANCS. 


Tel: Accrington 5238 (2 lines) 
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Engraved on * Primag’ magnesium alloy plate. 


out in front 
Another Birmabiigiit icles 


Here is the new Triumph TR.3, the Standard Motor Company Ltd.’s latest sports 
model. The sleek, racy line is further enhanced by the new design of radiator grille. 
Both the grille and the rear wing splash guards are made from Birmabright BB.2 


anodising quality sheet, chemically brightened to give a permanent, lustrous finish. 


Birmabright 


Registered Trade Mark 


THE PIONEER ALUMINIUM-MAGNESIUM ALLOY 


BIRMABRIGHT LIMITED BIRMINGHAM 32 -: BIRMETALS LIMITED 
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What's yours? 


NON-FERROUS CASTING is a specialist field in which 
experience and facilities are all-important. When you 
require non-ferrous castings . . . for ordinary or 
extraordinary purposes . . . specify BIRSO; you'll 
get the finest there are. The very best cost no more... 
and may well cost far less in the long run. 


CASTINGS FROM A FEW OUNCES TO 10 TONS... 


in phosphor-bronze, gun-metal, aluminium-bronze, 
manganese-bronze and light alloys. Precision-machined 
bushes and bearings. Specialists in high-tensile aluminium- 
bronze castings, centrifugal-cast wheel blanks, and chill- 
cast rods and tubes. 


One of Britain’s Largest 


NON-FERROUS 


Foundries 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 


HANLEY AND LONGPORT, STOKE-ON-TRENT 


Head Office: HANLEY, Phone: Stoke on-Trent 22184'5'6'7. LONGPORT, Phone: Stoke-on Trent 87303 











MEKELITE AUTOMOBILE CHASSIS DESIGN 


By R. DEAN-AVERNS 
—— = nre= comeed a This book, published for AUTOMOBILE ENGINEER, provides a 
INDUSTRIAL comprehensive survey of all the fundamental! aspects of 
E automobile design apart from the prime mover. The second 
LIGHTING f ‘ edition contains new chapters on the techniques of indepen- 
UNITS dent suspension and chassisless construction, together with 
new material 'on methods of stress measurement, anti- 
corrosive ,treatment of metals, road spring design and 
streamlining. Much of the emphasis is on the problems of the 
heavy commercial vehicle, but in general the work is applic- 
able to car design. 30s. net. By post 31s. 





For wall, bench or machine mounting. Catalogue sent free on request 
ASSOCIATED 


MEK-ELEK Engineering Ltd. MiTcham ILIFFE Obtainable from all booksellers or from: 


TECHNICAL BOOKS 


Western Road MITCHAM, Surrey. — ———_ DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 
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FEATURE THE SELF-CONFORMING “PG” WHEEL 


. . , oe y 3M provide Demonstration Centres run 
This 3M innovation solves many ¢ » x y qualified engineers. You can see for 


difficult polishing problems and yourself, without cost, how time can be 
aved and a better finish achieved. 3M 


. s . 
is exclusive to the 3M system. SS brasives do a better job. 


MINNESOTA MINING & MANUFACTURING CO. LTD. 
London Birmingham «+ Manchester Glasgow 
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increased output 


i & 
iii, tees less time—less rejects 
ti f db 
Sentinel Unit Machines, pro- —less space—less effort 


viding improved quantity and 


higher output. A wide range and overall economy with 


of standard columns, rotary 
tables etc. is available, and 
the installation shown is 


arranged for milling, drilling : 
and cleaning the threaded end i ee ae. 
of a swivel axle for an auto- 1 iWae fn es 
motive product. a 


unit machines 
incorporating the 
Renault-France 
system 

electro- 
mechanical 























d 
incl 
Se MENG! adaptability — versatility — flexibility 


The standard bases (with enclosed switchgear) and rotary tables are available with 


machined mating faces for assembly into any combination of units. 


Ys 


SENTINEL (SHREWSBURY) LTD SHREWSBURY ENGLAND 


Telephone : MAYFAIR 2675 
P4608 


Telephone : SHREWSBURY 2011 Telegrams : ‘*SENTNOLL SHREWSBURY ”’ London Office: 15 CONDUIT STREET, LONDON, W.1 
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Classified Advertisements 


RATE 4d. 


PER WORD :- 


MINIMUM 4/- 


Each paragraph charged separately. Box number 5 words plus 1/- 
Advertisements for the September 1957 issue should be to hand not later than first post 27th August. 


(No responsibility accepted for errors) 





FOR SALE 


100 BAYS of brand new adjustable Steel 
Shelving, 72” high x 34” wide x 12” deep, 
stove enamelled bronze green. Sent knocked 
down, 6 shelf bay—-£3 15s. Od. Sample delivered 
free. Quantity discounts. C. Brown Ltd., 
Eagle Steelworks, Heywood, Lancs. Telephone 
69018 {5580 


MACHINERY FOR SALE 


FOUR Magee No. 10 Automatic Wiring and 
Edging Machines for sale. Capacity minimum 
24 s.w.g. sheet and 10 s.w.g. wire. Maximum 
14 s.w.g. sheet and } in. wire or 16 s.w.g. sheet and 
f in. wire. Two rates of feed, 6 and 18 ft. per min. 
ar ae clutch. Motor drive for 400/350. Photo 

-  wescwen Ltd., 359, Euston Road, London, 
Nw [5586 


NOTICES 


| pm Trade Mark No. 687658 consisting of the 
device of a four-pointed star against a background 
of circles and registered in respect of racing motor 
cars was assigned on 2Ist February, 1957, by 
British Racing Motors Limited of Bourne, Lincoln- 
shire, to Rubery Owen & Co. Ltd., of Booth Street 
Darlaston, Staffs. 
Wwireeer the goodwill of the business in 

which it was then in use. (5584 


SERVICES OFFERED 


DESIGN Office Capacity available for Mech- 
anical and Production Engineering. Special 
Machines and Projects. Norris Brothers Ltd., 
53 Victoria Street, London, S.W.1. Tel.: Abbey 
5444. {5546 


SITUATIONS VACANT 
ANAGEMENT SELECTION LIMITED 
have been retained to advise on the appointment 

of a 
Come IAL Vehicle Chassis Engineer for the 
virtually autonomous Australian subsidiary of an 
American vehicle manufacturer. The company em- 
ploys 4,000, has modern manufacturing facilities 
and is expanding. 
“= commercial vehicle chassis engineer will be 
responsible for the chassis design of an Australian 
range of trucks up to 7 toms capacity currently 
based on imported major assemblies but requiring 
the design of components for local manufacture in 
addition to application engineering. The proportion 
of the vehicles manufactured locally is already 
70% and this is increasing. 
(ANDIDAT ES must have a degree or professional 
qualifications in mechanical engineering, experi- 
ence of commercial vehicle design including heavy 
vehicles, knowledge of preprietary components 
used in truck manufacture; and have led a design 
team. Preferred age 32-45. 
NITIAL salary in range £A1,500-£A2,400 
according to experience. Pension. 
LEASE send brief details in confidence, quoting 
reference AZ.481 to T. E. Watson}; Management 
Selection Limited, 17 Stratton Street, London, W.1. 
No information will be disclosed to our clients 
until candidates know their identity and have given 
permission after personal discussion. 


PPLICATIONS are wanted by the Common- 

wealth Relations Office for an appointment as 
Automobile Engineer in India under the Technical 
Co-operation Scheme of the Colombo Plan. Will 
be required to examine the maintenance establish- 
ments of State Transport undertakings and advise 
on improving the methods of ene | worn-out 
parts of vehicles and the maintenance facilities in 
general. Must be a qualified engineer with full 
knowledge of the latest methods for the reclamation 
of worn-out motor vehicle parts. Duration one 
year in the first instance. Contract with the U.K. 
Government. Salary £1,750 p.a. (subject to U.K 
income tax) plus tax-free overseas allowance of 
£1,135 p.a. (married) or £610 p.a. (single) plus 
other allowances. For further information and 
application forms write Ministry of Labour and 
National Service (E.9), 26-28 King Street, S. 8 a 
quoting A.12/IND/179/TCS. (5581 


peace: SMEN required with general engin- 
eering experience in Automobile or Rolling Stock 
to train as design engineers on specialized suspension 
systems. Excellent prospects. Pension Scheme in 
operation. Situation approximately 20 miles south 
London. Apply in writing stating age, training, 
qunerel experience and salary expected to Box 

Y.703, c/o Streets, 110 Old Broad Street, EGS 
88 
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SITUATIONS VACANT 

N INISTRY OF TRANSPORT AND CIVIL 
AVIATION: Certifying Officer. The Civil 
Service Commissioners invite applications for three 
pensionable posts. The vacancies are in Manchester 
and East Anglia. Certifying Officers are the senior 
ae officers in the Tratnhc areas and are respon- 
ble for the mechanical examination and maintenance 
of public service vehicles and goods vehicles. 
Age at least 35 on Ist July, 1957. Candidates must 
have achieved Corporate Membership of the 
Institution of Mechanical Engineers and must be 
fully qualified automobile engineers who have 

completed a recognised professional training. 
SAL ARY scale (Manchester) £1,184 to £1,590; 
East Anglia) £1,152 to £1,540. Somewhat 
lower rates for women but being improved to reach 
equality with men’s scale by 1961. Starting salary 
above minimum if exceptionally well qualified. 

Promotion prospects. 5-day week generally. 
*URTHER particulars and application forms from 
Civil Service Commission, Scientific Branch, 
30, Old Burlington Street, London, W.1, quoting 
$4731/57/11. Application forms to be returned by 
22nd August, 1957. [5583 





EL ee a 
Owing to discontinuation of Racing activities 
CONNAUGHT ENGINEERING, 

Send, Portsmouth Rd., (on A.3 Guildford Rd). 





GODDARD, DAVISON & SMITH LTD. 


are instructed to offer for 


SALE by AUCTION 


in LOTS at the works on 
September 17th, 18th, 19th, 1957 


at 11 a.m. each day. 


6 CONNAUGHT FORMULA 1 GRAND PRIX 
RACING CARS (FULLY PREPARED FOR G/P 
RACING). 

VALUABLE STOCK of MANUFACTURERS 
SPARE PARTS for ENGINE CHASSIS and 
rFRANSMISSION. SUITABLE for SPECIAL 
BUILDERS including 1}, 2, 24 litre G/P 
ENGINES, etc., etc. 

5 TRANSPORTERS: A.E.C. 9.8 DIESELS, 
FORDSON DIESEL and 28 h.p. BEDFORD. 
COMPLETE RANGE of TEST HOUSE 
EQUIPMENT including 10,000 R.P.M. and 7,000 
R.P.M. DYNAMOMETERS, MEASURING and 
rESTING EQUIPMENT and APPARATUS. 
MODERN PRECISION MACHINE TOOL 
SHOP Comprising LATHES, MILLERS, 
GRINDERS, PRESSES, DRILLS and ELEC- 
rRICAL TOOLS. EXTENSIVE RANGE of 
MEASURING INSTRUMENTS. 

CONTENTS of DRAWING OFFICE including 
16ft.x6ft. Drawing Board with DRAUGHTING 
MACHINE. 

LARGE QUANTITY of RAW STEEL and 
METAL and MISCELLANEOUS MATERIAL. 


Catalogues (when ready price 6d) may be 
obtained from THE AUCTIONEERS, 
GODDARD, DAVISON & SMITH LTD., 
The Auction Halls, Putney Bridge Approach, 
London, S.W.6, Telephone Renown 6101-2-3, 


On View Sept. 10th to 14th and Sept. 16th 
1957, 10 a.m. to 4-30 p.m. 








SITUATIONS VACANT 
[DESIGNER required for development wor: on 
the Nuffield ‘Universal’? Tractor. Preference 
will be given to men having tractor design experience 
but applications from men with sound automobile 
design experience will be considered. The salary 
offered will be commensurate with experience and 
— and a Contributory Superannuation 
cheme is in operation. Apply in writing, giving 
age and fullest details of qualifications and previous 
experience, to the Personnel Superintendent, 
Morris Motors Limited, Tractor and Transmissions 
Branch, Wolseley Works, Ward End, Birmingnisst § 
85 


(COMMONWEALTH OF AUSTRALIA 
D*s'S a Me! bowie Department 


ply 

APPLICAT IONS are invited for the following 
~~ a 

OX E Supervising Engineer Position—Salary 
£A2158/2323. For testing of Electrical and 

Mechanical Equipment. 

ps Senior Engineer Positions—Salary £A1828 
1993, (1) Armament—Guns and ortar. 

(2) Telecommunications. (3) Army Mechanisation. 

(4) Army Mechanisation. (5) Mechanical Testing— 

Vehicles and General Engineering Equipment. 

<= all positions candidates should have educa- 
tional qualifications equivalent to A.M.I.Mech.E. 

or A.M.I.E.E., as appropriate. 
*UBSTANTIAL experience’ in 
fields of work is required. 
OCATION: Maribyrnong—Suburb 
bourne, Victoria. 

QWHEN permanent appointment is accepted, the 

appointee is required to contribute to the 

Superannuation Fund. 
IRST class boat fare for the appointee and 
dependants (wife and dependent children) 

will be owe under specified conditions by the 

Commonw 
PPLICATION forms, together with a descrip- 
tive leaflet obtainable from:— 

SENIOR Representative (A.P.82), Department of 
Supply, Australia House, Strand, London, W.C.2, 

with whom applications should be lodged ast 

6th September, 1957. [55 


APPLICATIONS are invited for pensionable 
posts as Examiners in the Patent Office to 
undertake the official scientific, technical and 
legal work in connection with Patent applications. 
AG at least 21 and under 35 years on Ist 
January, 1957, with extension for regular 
Forces’ service. 
ANDIDATES must have (or obtain in 1957) 
Ist or 2nd Class Honours in Physics, Organic 
or Inorganic Chemistry, Mechanical or Electrical 
Engineering or in Mathematics, “i an equivalent 
qualification, or have achieved professional 
{Mine e.g. A.M.I.C.E., AMI MechE., 
M.LE.E., A.R.IL.C. For a limited number of 
vacancies, ‘candidates with Ist or 2nd Class 
Honours degrees in other subjects—scientific or 
otherwise—will be considered. Exceptionally, 
candidates otherwise qualified by high profes- 
sional attainments will be considered. 
TARTING pay for 5-day week ef 42 hours 
‘7 in London between £605 and £1,120 (men), 
according to post-graduate (or equivalent) 
experience and National Service. Maximum of 
scale £1,345. Women’s pay above £605 slightly 
lower, but is a raised to reach equality with 
men’s in 196 ood prospects of promotion to 
Senior oe msing to £2,000 (under review), 
and _ reasonable expectation of further promotion 
to Principal Examiner. 
'A PPLICATION ie and further particulars 
from Civil Service Commission, Scientific 
Branch, 30 Old Burlington Street, London, W.1, 
i — *3 AT and stating date of birth. 
Boards will sit at a as 
3582 


appropriate 


of Mel- 


yh a “Easty application is advised. 


TUITION 
-M.LM.1., City and Guilds, A.M.I.Mech.E., 
etc., on “No Pass-No Fee” terms. Over 95% 
successes. For details of Exams and Courses th 
all branches of Auto., Aero, Mechanical 
etc., write for 144 page iendbouh <= eee. 
oi sei (Dept. 643), 29 Wright’s Lane, Leossss 


KS 
MATa AL FS Handing in Works Stores. 2nd 


Edition. Py i Hoefkens. Shows how 
the use of fork-lift a and pallets in industrial 
stores can increase —_— utilize floor space 
more effectively, help control of ‘movement and 
reduce costs. Includes a description of a system 
actually operated in a modern factory. 18s. Od. 
net from all booksellers. By post 18s. 10d. from 
The Publishing Dept. Dorset House, Stamford 
Street, London, S. 
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AUTOMOBILE TRANSMISSION 


An exceptional opportunity is available in 
a large organisation for an 


ENGINEER 


who has considerable experience in the 
design and production of gears and gear- 
ing assemblies for the Automobile Industry. 
The post offers the prospect of early 
promotion to Senior Management level. 





The essential qualifications are a wide 
experience in dealing with the problems 
of mechanical power transmission and a 
very sound technical and practical bacx- 
ground. No less importance will be 
attached to the personal qualities that 
are necessary to ensure smooth working 
in a team of specialists who are recog- 
nised authorities in their own spheres. 


Because of the exceptional nature of the 
position the salary offered will be fixed 
in accordance with the status of the post 
and the experience and qualifications of 
the man appointed. 


Applications, must give all relevant 
personal particulars, details of respon- 
sibilities in past and present positions 
and an indication of the salary required. 


Quote reference AG/1 and address to 
BOX No. 0721, c/o ‘Aut bile Engi 




















DEVELOPMENT 
ENGINEER 


Required to work on the de- 
velopment of rotating AC and 
DC low voltage machines and 
their associated control gear. 


This work is of an interest- 
ing and responsible nature in 
connection with important 
ministry contracts and affords 
good opportunities to gain 
useful experience and for 
promotion to senior status. 


Minimum qualifications re- 
quired are H.N.C. or degree. 
Salary within the range £750 
to £1050 p.a. 

Appications in writing to 

Box No. 0342. “D.E.’’ 





For automatic and 
capstan precision parts—in any metal—to 
your own specifications . . . consult the 
specialist machinists. 

LF.V., DAL, D.LArm., 


oe REPETITION 
PA RTS from the 
BAR ty ---- 


A.R.B. Fully 


Telephone: 
Broadwell 
1115 
(4lines) 
and 1757 


M.C.L. & REPETITION LTD. 


POOL LANE LANGLEY - BIRMINGHAM 





For a country-wide 
TECHNICAL 
ILLUSTRATION 
SERVICE 


backed by 20 years 
experience in the 
motor trade, consult 


MORGAN & SWAN LTD 
+ re 

\\ 'E are equipped to give a countrywide 
service for the production of technical 

illustrations, cut-away sections, exploded 

views, in line, tone or colour for your 

Spares Lists, Service Manuals and 

Technical Publications. 

A telephone call or letter will bring our 

technical representative to you within a 

few hours. 

May we have the opportunity of giving 

you a quotation ? 


MORGAN & SWAN LTD 
(TECHNICAL SALES DIVISION) 
NORTHWAYS, LONDON, N.W.3 
TEL: PRIMROSE (LONDON) 3593 











COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


Tower Bridge Road 
LONDON, S.E.1 


Imperial Works, 
Telephone: HOP 1784 








NEW BALL & 
ROLLER BEARINGS 


OVER 4,000,000 IN STOCK 
IN MORE THAN 4,000 TYPES 


BRITAIN’S LARGEST STOCKS 


STOCK LIST AVAILABLE. 


CLAUDE RYE BEARINGS 


895-921, FULHAM ROAD, LONDON, S.W.6 
RENOWN 6174 (Ext. 24) 
Cables: Rybearings, London Telex 2-3453 














ALL TYPES OF BOLTS, 
NUTS, SCREWS & STUDS 
FOR ENGINEERING. 


ALTRINCHAM ST. 


Gi Tel ARDwick 1765 


W. KELWAY-BAMBER, 
9, VICTORIA STREET, S.W.1. 


London 
Representative: 


Tel. ABBEY 6860 
dm SM 36 








THE ROVER CO. 


LTD., SOLIHULL 











Experienced Senior Car 
Development Engineers 


are required for interesting new car projects in an expanding engineering 
programme. 
SALARY Dependent on qualifications and experience the salary 
grade is up to £1,500 per annum. 
PENSIONS A Staff Contributory Pension Scheme is available 
after a short period of service. 
LOCATION The Company’s Head Office and Assembly Plant is 


situated on the southern outskirts of Birmingham and is adjacent to many 
attractive residential districts. 


Applications with full particulars should be addressed to :— 
Labour Manager, The Rover Co. Ltd., Lode Lane, Solihull, Warwicks. 











SHEET METAL MACHINERY - MACHINE TOOLS - WOODWORKING MACHINERY 


ALL TYPES—NEW & USED 


ASK for LISTS. 


rAd Edwards Ltd 


EDWARDS HOUSE, 
359-361, EUSTON RD., LONDON 


N.W.4 
Phones : EUSton 4681 & 3771 


and Lansdowne House, 
41, Water St., Birmingham, 3 
(CENtral 7606-8) 





THESE CLIPS CAN BE SUPPLIED POLYTHENE COATED 


THE LEWIS SPRING CO., LTD. 


RESILIENT WORKS, REDDITCH. 
London Office: 122, High Holborn, W.C.1. 


SP 
'Phone : REDDITCH 720/1/2. PR 
‘Phone: Holborn 7479 & 7470. 


OF REDDITCH 
RINGS. SPRING CLIPS 
ESSWORK. WIRE FORMS 
VOLUTE SPRINGS 
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The unique construction of Hicycle 
electric drills makes a definite contri- 
bution towards increased production. 
Hicycle drills maintain constant speed 
at all loads, and have 4 times more 
power than size-for-size drills. Mainten- 
ance is at a minimum level, because 
exclusive design squirrel cage rotors 
can’t burn out. Available in high and 
low speed ratings with drilling capacities 
from };” to 2”. Write for catalogue 54. 


-thate the aril 











WHAT IS HICYCLE? e 
A range of electric tools for increasing the output per man CS 1 
by stepping up the electric supply to 200 cycles, thus provid- 


ing a high, maintained working speed. Other advantages are: 


greater reliability because there are no armature windings to 


burn out, greater power with no increase in weight, and ELECTRIC PRODUCTION 


absolute safety because of only 72 volts to earth. If you use TOOLS 
six or more portable electric tools, you can definitely increase 
production and reduce maintenance: by installing Hicycle. MADE BY 


OMOG SY lig Du ef 

Z, ,, 

: / Patt porig ke Be -pting le, 
et ke poty agi h. esate pon dca % 
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CONSOLIDATED PNEUMATIC TOOL CO. LTD., 232 DAWES ROAD, LONDON, S.W.6 


Listen Poel tay yg ou pe 
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AIR COMPRESSORS ° PNFUMATIC TOOLS ° ELECTRIC TOOLS . CONTRACTORS EQUIPMENT ° ROCK DRILLS ° PUMPS ° DIAMOND DRILLS 
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Equipment of the finest standards 
—designed to ensure economical 
high-rate production to the extremes 
of accuracy. 

The MAAG range is most complete. 
These machines are representative 
only, but we shall be pleased to sub- 
mit detailed. proposals based on 
your production requirements. 


MAAG Bevel Gear Testing Machine, MAAG Bevel Gear Grinding Machine, 
KP-42, is a companion to the Type KS-42 Type KS-42, is a recent addition to the 
Bevel Gear Grinding Machine, right. This MAAG range for precision grinding 
machine records tooth alignment, tooth involute tooth flanks and tooth gullets of 
thickness, tooth profile and surface finish of straight-toothed bevel gears up to 16.5 in. 
bevel gears up to 16.5 in. dia. It will measure dia. at a ratio of 1: 8 (smaller dias. at lower 
the cone angle and the generating angle as ratios). This machine operates on the 
well as the lateral displacement in the case generating principle and is extremely 
of oblique bevel gears. The error magnifica- accurate. Equally economical for individual 
tion is adjustable between 100: 1 and gears or large batches, 

1,000 : 1. 





MAAG Gear Testing Machine, PH-60, 
inspects, measures and records tooth profile, 





tooth alignment, helix angle, concentricity MAAG Gear Cutting Machines are made 
sind Gusliee Galli of eceth Hea. Cision in a range of sizes for cutting spur and helical 
23 in. dia. Can be adapted for spur and ool gs oe oe & Wee 
helical internal gears. Other MAAG gear : machines, thy operate on i 
: : ' generating system and possess all the qualities 
testing and measuring instruments are made expected of modern machines including 
in various types and sizes for checking pitch, extreme accuracy, maximum efficiency, and 
profile, centre distance and concentricity with } ease of operation. Type SH-75, ‘idiereced, 
a precision of 0.00004 in. j i has a capacity from 1.2 in. to 29.5 in. dia. 
hg A device for cutting internal straight and 

helical teeth and racks can be supplied. 





MAAG Spur and Helical Gear Grinding 
Machines are made in a range of sizes up to 
142 in. dia. capacity. Type HSS-10 illustrated, 
is a high production machine for small gears 
up to 4.7 in. dia. This high-speed machine 
features infinitely variable speeds, rapid 
grinding times and easy change-over. Its 
accuracy is easily within the fine limits 
required for high class gears, i.e., pitch 
and profile errors do not exceed 0.00008 to 
0.00016 in. 


Sole Agents in Great Britain : 


BURTON GRIFFITHS & CO. LTD., kitts GREEN, BIRMINGHAM 


Telephone : STECHFORD 3071 (10 lines) 





